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THE GOVERNMENT AND OUR NATIONAL 
MUSEUMS 

E referred last week to the intention of the Govern- 

ment to transfer one of the Metropolitan Museums 

under the control of a responsible Minister of the Crown, 
to the fifty irresponsible Trustees of the British Museum, 
this step being contemplated without referring the question 
either for the opinion of the Science Commission, now 
inquiring into these subjects, or for the authority of Par- 
lament We have learnt since that the measures for 
effecting this change are in active progress. Lord Ripon 
and the Trustees of the British Museum having agreed that 
the transfer was to be made tf practicable, Sir Francis 
Sandford, Mr. MacLeod, and Major Donnelly, on behalf of 
the Science and Art Department; and Messrs, Winter 


~w Jones, Franks and Newton, on behalf of the Trustees of 


the British Museum ; are now busy as Commissioners to 
find out if the transfer Je practicables, and they have 
been exploring the South Kensington Museum for 
this purpose during the last week, taking notes of its 
contents, inspecting its refreshment rooms, its waiting 
rooms and the like. 

What the Commissioners will propose as pccecsie’ is 
of course known only to themselves, if it be known even 
to them. Thus much, however, is known: the South 
Keppffgton Museum must remain the head-quarters of 
Science and Art Teaching, unless that too is to be put 
under the Archbishop of Canterbury and his co-Trustess, 
and if not, then there must be a dual Government in one 
and the same building, unless Mr. Lowe’s project be aban- 
doned. Now the dual Government means that one officer 


y will represent the Archbishop of Canterbury and his 


co-forty-nine trustees in the Museum, and another the 
Lord President of the Council. The officer representing 
the Department will take orders from the Lord President. 
The officer representing the Trustees must from time to 
time go to Mr. Winter Jones to ascertain what the fifty 
Trustees have decided, and to receive his instructions 
how their decision is to be sa Mr. Winter 
VoL. 1x,—No. aio, 


Jones’ labours, already said to be ill-remanerated, will be 
increased, and his well-known powers of organisation 
sorely taxed. Ifthere be two things which nature puts 
in ferocious antagonism one to‘another, it is two public 
officers under different responsibilities. No envy, hatred, 
or malice like that between two public officers. How 
every officer adores the Treasury! how the Audit Office 
loves the Treasury! what models of civil Letters the 
Treasury always writes to the Officer of Works, and 
80 On. 

The public has had already a specimen of this 
kind of dual Government at the South Kensington 
Museum, which has had disastrous results for Science, 
When the “Boilers” were first erected in 1856, 
the Commissioners of Patents had assigned to 
them a portion at the south end of the building for exhi- 
biting those Mechanical and Scientific objects, which 
under a fiction were supposed to have derived their origin 
in “Patents.” It was hecessary that the visitors to all 
parts of the “ Boilers” and to the Picture Galleries should 
pass through the “ Patent Divimon.” The Lord President 
made sensible rales for admitting the public on three days, 
open from Io AM. to 10 P.M, and three days called 
“ Students’ days,” when persons not students paid sixpence 
each, or ten shillings a year, the object being to have three 
days free from crowds and kept quiet for study. After 
a while the Commissioners of Patents were scandalised at 
thus receiving public money (they are the instruments for 
taking seventy thousand a year from Inventors and 
misapplying it to General Taxation) and they said they 
preferred crowds every day as the most convenient 
public arrangement. The authorities came to open 
discord on the point, and the matter could only be 
resolved by separating the “ Patent” from the other 
collections. So the Patent Commissioners built a sepa- 
rate entrance for themselves. What has been the result? 
About eight millions of visitors to the South Kensington 
Museum who would otherwise have seen the “ Patent 
Museum” have not done so, and the Commissioners have 
deprived themselves and their museum of the moral support 
of these great numbers, And what has been the result of 
this? The Chancellor of the Exchequer has been allowed 
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to sack more than a million of pounds sterling realised 
from the taxes imposed on inventors’ patent fees, and has 
not allowed one farthing to be spent for the provision of a 
suitable building for the “Patent Museum.” Anything 
more discreditable to the nation than the building now 
crowded with models cannot be concelved. Many of the 
passages are not eighteen inches wide! What the present 
Lord Chancellor, the head Patent Commissioner, wopld say 
if he were ever to see if, cannot easily be imagined. We 
advise his Lordship to hold a Board in the building as 
soon as possible. It will probably be the first Board of 
Patent Trustees that ever ‘sat there. We are satisfied 
that the result would be that he would instantly cause the 
present exhibition to be closed, and adequate space found 
elsewhere. Then what have inventoss got in return for 
the tax of a million drawn from them? And what may 
not invention have lost by this indefensible principle of 
taxation? ° . 

Here then is already avery practical illustrdtion of dual 
government in the South Kensington Museum already ; one 
part of that government being composed of T y who, it 
is reported traditionally, have never once met asa Board in 
their own Museum to see what was imposed upon a suffering 
public, upon their responsibility. We do not believe such 
a state of things would have been suffered under South 
Kensington admimstration. Mr. Lowe, when Vice-Presi- 
dent, of the Council would not have suffered it. 7 

The indifference of the British Museum Trustees 
to some of the best interests of Science in their own 
museum has been denounced again and again by 
commissions and committees, who report and report, but 
make no impression on a corporation of fifty trustees. 
That alone is a reason why they should not be allowed to 
meddle with South Kensington. 

Although, as we have stated, this proposal was madewith- 
out reference either to the opinion of those towhom theinte- 
resta of Science and Art are more precious than they are to 
the members of the present Government, or to the opinion 
of the House of Commons, we learn that Mr. Mundella has 
extracted a promise from Mr. Gladstone that nothing shall 
be decided until Parliament meets again. Mr. Gladstone 
is perhaps surprised that there is any public interest 
in the subject. In the meantime, to assist him to forma 
correct judgment, we advise every learned society, which 
takes any branch of Science under its care, to memorialise 
the Prime Minister, and point out the crying necessity of 
a Minister, who shall be responsible to Parliament for 
Science, among other matters, and for all museums; that to 
transfer a museum already so represented to irresponsible 
trustees 1s a step worthy of the Middle Ages ; and finally, 
that while the South Kensington system represents every- 
thing that is best in the way of progress, so much, to say 
the least, cannot be urged in favour of the present manage- 
ment of the British Museum. 

We can well understand the reason for the proposed 
change. It lies in the individual responsibility of a Minis- 
ter and the energetic executive management which have 
raised in a few years the South Kensington Museum into an 
institution of which the nation has the greatest reason to be 
proud; which has made it the centre of the chief intellectual 
activity of the country, which has utilised its resources for 
the teaching of hundreds of thousands of our teeming 
populations, The British Museum Trustees have done 


none of these things ; they have given no trouble; they 
have borne mubbing admirably when they Aave moved, 
which has not been often. They have, in fact, proved an 
admirable buffer between subordinates anxious for pro- 
gress and the Government; and, further, they have not 
been represented in the Cabinet. The moral which the 
Government has drawn from these facts is, that the South 
Kensington energy should have such a buffer, and in the 
existing members of the British Museum have found ene 
ready to their hand. Hence the proposal whfch, if we 
mistake not, will, when it is generally known, not find a 


single supporter out of the Cabinet. It-is quite possible ` 


that already it finds not many supporters in it. 








BAIN'S REVIEW OF “DARWIN ON EX: 
PRESSION * 


Review of “ Darwin on Expression.” Being a Postscript 
to “The Senses and the Intellect.” By Alexander 
Bain, LL.D., Professor of Logic in the Univermty of 
Aberdeen. (Longmans, Green, and Co.) 


"THERE is nothing ın this Postscript to “ The Senses 

and the Intellect” so important to psychology as 
the declaration and announcement contained: in the 
following sentences : “ In the present volume I have not 
made use of the principle of Evolution to explain either 
the complex Feelings or the complex Intellectual powers. 
1 believe, however, that there is much to be said in 
behalf of the principle for both applications. In the 
third edition of ‘The Emotions and the Will) now in 
preparation, I intend to discuss it at full length.” No 
man can claim to have done more for the study of psy- 
chology than Prof. Bain; and in now recognising the 


principle of evolution and im incorporating it with hls . 


system, he is doing the science the greatest possible service. 
This is more than in some quarters was ever hoped from 
Prof. Bain, and more than was ever feared by those of his 
disciples who~ after the manner of disciples—have clung 
most tenaciously to the defects of his system. 

Though accepting the principle of evolution, Prof. Bain 
does not, it would seem, always look at phenomena from 
the evolutionists point of view, as we understand it, 
Thus, in speaking of the large extent to which Mr. 
Darwin uses the principle of inheritance to account for the 
phenomena of expression, he says :—“ Wielding an instru- 
ment of such flexibility and range as the inheritance of 
acquired powers, a theorist can afford to dispense with 
the exhaustive consideration of what may be due“wathe 
primitive mechanism of the system ; he is even tempted 
to shght the primitive capabilities, just as the disbeliever 
in evolution is apt to stretch a point in favour of these 
original capabilities,” But whence the so-called “ primi- 
tive mechanism” which is here made separate and dis- 


p 


tinct from, set over against the products of inheritance? , 


is not the “primitive mechanism” the “ original capa- 
bilities ” of every creature the res ults of evolution? 

Mr. Darwin is accused of not having given sufficient 
attention to “spontaneity of movements,” which, accord- 
ing to Prof. Bain, “is a great fact of the constitution.” 
Now it may be that a “readiness to pass into movement, 
in the absence of all stimulation whatever,” is a fact of 
the constitution ; but we fail to see that Prof. Bain has 
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given any proof that such is the case. He says :—“ We 
may never in our waking hours be wholly free from the 
stimulation of the senses, but in the exuberance of ner- 
vous power, our activity is out of all proportion to the 
actual solicitation of the feelings.” What is the right 
proportion of activity to feeling? the proportion that 
Prof. Bain takes as his standard by which to discover 
ie at times our activity is qut of all proportion to feel- 

got the simple and the whole fact this, that the 
aon of bodily movement that goes along with a given 


„amount of feeling is different in each individual, and in the 


same individual from hour to hour. He continues :— 
“The gesticulations and the carols of young and active 
animals are mere overflow of nervous energy; and 
although they are very apt to concur with pleasing emo- 
tion, they have an independent source? their origin is 
more physical than mental” Is not the origin not of 
these only, but of all movements, entirely physical, though 
it is also a fact that some movements, and certainly these 
among the number, concur with pleasing emotion? Mr. 
Darwin has instanced the frisking of a horse when turned 
into an open field, as an example of joyful expression ; on 
which it is remarked, this “is almost pure spontaneity 
it does not necessarily express joy or pleasure at all 
How curious! One must really be a psychologist before 
he can see common things in such an uncémmon light. 
Perhaps no movement necessarily expresses any state of 
consciousness whatever: but no ploughboy, we venture 
to think, ever doubted that the frisking of his horse, when 
he turned it lodse in the field, was an expression of de- 
light. But, then, ploughboys have no theories about spon- 
taneous activity. All mental states correspond to certain 
physical conditions; that “the nerve-centres and the 
muscles shall be fresh and vigorous ” is the physical con- 
dition of much bodily activity, and at the same time of 
the pleasure that goes along therewith. Granting that 
“the kitten is not seriously in love with a worsted ball,” 
it thoroughly enjoys the sport nevertheless. Its amuse- 
ment being mere play does not preclude its being real 
pleasure, And if our memories can be trusted, the 
worsted balls of our childhood were far more delightful 
than the gold and substantial realities we seriously love 
in our old age. S. 





“TAHORE TO YARKAND” 
Lahore to Yarkand. By Geo. Henderson, M.D., and 

Alen O. Hume, (L. Reeve & Co.) 
Mr. Forsyth, the able conductor of the expedition 
which they describe, the authors dedicate this 
handsome volume, which, instead of being a continuous 
narrative, is divided into three separate parts, each of 
which will appeal to a different class of readers. The 
description of the route, and the incidents encountered 
on it, are given by Dr. Henderson, who with Mr. Forsyth 
and Mr. Shaw were the only Europeans that went to 
Yarkand on this “ friendly ” visit, sent by our Government 
to the Atalik Ghazi; it occupies two-fifths of the 
work. The natural history of the living forms met with, 
mostly by Dr. Hume, fills about one-fourth the rest 
consisting of meteorological observations taken by Dr. 

Henderson on the journey. , 

The difficulties that kad to be encountered em ronis were 


e @ 
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many and severe ; thefdesert nature of the road between 
the districts of Ladak and Yarkand made it almost neces- 
sary to discontinue the expedition, and the great heights 
that had to be surmounted put a check on rapid progress, 
in some parts rendering it impossible. _ 

Several opportunities occurred for the observation of 
the physiological effects of higher altitudes and rapid 
changes of barometric pressure, pne pass near Gnishu 
which had to be traversed, named Cayley’s Pass after Dr. 
Cayley its discoverer, being 19,600 feet above the level of 
the sea. From Dr. ,Henderson’s remarks, however, it 
appears that mountain sickness is not dependent on the 
rarity of the alr alone, for during the time that the expe- 
dition was in the pass mentioned, no note was recorded of 
any of the number saffering from it, whilst previously, on 
the Chang-la, which is 18,000 feet, most of the camp suffered 
from severe headache, nausea, prostration of mind and 
body, together withSrritability of stomach and temper ; 
nevertheless observations at the time showed that the 
pulse was not unusually rapid and the respiration was but 
little, if at all, increased. The feeling of suffocation occa- 
sionally experienced on waking during the night usually 
passed off after a few deep inspirations had been made. 
It is much to be regretted that, with the opportunities of 
verifying and extending Dr, Marcet’s observations on tho 
effects of ascending and descending mountains, Dr. 
Henderson was not in a position to do’so, which he un- 
doubtedly would have done if he had been acquainted 
with them. 

Shortly after leaving Patsalung, and when on the 
southern boundary of Hill Yarkand, “nearly ten miles of 
the way was over a plain about five miles wide, which 
was covered to a depth of many feet (in one place where 
cracks existed, to not less than twenty feet) with sulphate 
of magnesia (Epsom salts), pure and white as newly- 
fallen snow.” This shows the abundance of a magnesian 
limestone in the surrounding higher ground, and as the 
water-supply of the city of Yarkand was from rivers which 
rose in this or similar hills, the authors remark that 
“about every third man we saw was afflicted with goftre,” 
is scarcely more than was to be expected, and we think 
that if, instead of making “over to the Ddd Khwah a 
quantity of iodine, for the,treatment of gotftre, at which 
he was very much pleased,” he had proposed a change in 
the water-supply, the Yarkandis would have been the 
gainers in the long run. 

As the Atalik Ghazi was away at the time Mr. Forsyth 
arrived at his destination, and as the latter had strict 
orders to return before winter, the mission was partially 
unsuccessful The return journey being later in the year, 
the cold and discomfort were greater than on the march 
north ; an idea may be formed of the acuteness of the 
cold from the author’s note on the Sukat pass. “My ink 
was constantly hard frozen, and on several occasions when 
I thawed it before the fire and attempted to write in my 
pencil notes, it froze at once on the point of the pen. 
Several times I tried to photograph, and once or twice 
succeeded, but usually the tepid water used for washing 
the plate froze as I poured it from the jug, and instantly 
destroyed the picture.” 

The illustrations of scenery, which in many books of 
travel are but indifferently drawn, and disappointingly in- 
accurate, are in this work replaced} by “heliotype prints ” 


4 NATURE. 


[Nov 6, 1873 








from photographic negatives taken by Dr. Henderson 
himself, and nothing can, in most cases, be more satis- 
factory. What is wanted on such occasions is not only a 
picture, but a representation sufficiently full of detail to 
enable the reader by simple inspection to form a truthful 
idea of the country described. Such are found in the 
photographs of the;Valley above Paskyum, and the fort 
and bridge over the Indus riverat Kalsi, and others before 
us, which, from the contrasts of light and shade, and the 
evident glare, bring vividly before the mind the intensity 
of the heat, as well as the desolateness of the locality, 
a combination scarcely possible in any character of 
engraving. - 

The Natural History notes are mostly ornithological 
and botanical In his résu#é of the drnithological results 
of the expedition, Mr. Hume informs"us that “altogether, 
158 species were observed, but of these only 59 pertain to 
the ornithologically unknown hills arti plains of*Yarkand. 
_. , Of these fifty-nine species, 7, Falco hendersoni Q F, 
milvipes, of Hodgson), Saxicola hendersoni, Suya albo 
superciliaris, Podocas hendersoni, P, humilis, Galerida 
magna, and Caccabis pallidus, are probably new to 
Science.” An excellent illustration, by Mr. Keulemans, 
is given of each of these new species, except the last, 
which is very closely allied to C. chwAar, and the colora- 
tion of the drawing of Sturnns nitens (Hume) exemplifies 
very successfully the propriety of the specific name. Mr. 
Gould’s description of S. purpurascens is compared with 
that of the new species, the former being absolutely 
speckless and much smaller, Podoces hendersoni and 
P. kumilis are both new species of this genus, which the 
author, following Bonaparte, places with the Choughs and 
not with the Jays and Magpies, remarking, however, 
“remembering their ground-feeding, dust-loving habits, 
..'. I cannot avoid the suspicion that these birds may 
constitute a very aberrant form of the great Timaline 
group.” 

On the Chang-la pass above feferred to, Mr, Shaw ob- 
tained a butterfly, which Mr. H. W. Bates places in the 
mountain genus Mesafia, naming it M. shawii ; it closely 
resembles Af. peloria. Several specimens of the moth, 
Neorina shadula were also obtained. 

Dr. Hooker and Mr. Bentham have written the de- 
scriptions of the new species of flowering plants, which 
are figured ; they include, from the Tamaricaceæ, Holo- 
lachne shawiana ; from the Composite, /phtona radiata 
and Saussurea ovata ; and from the Apocynacer, Apo- 
cynum hendersonii. Dr. Dickie of Aberdeen describes 
the Alga and Diatomacex, and has also named some 
new forms. 








OUR BOOK SHELF 


The Internal Parasites of owr Domesticated Animals. 
By T. S. Cobbold, F.R.S. (The Pied Office.) 
In this short and concise work Dr. Cobbold has em- 
bodied a series of articles which have appeared from time 
to time in the Freid. They, having been originally written 
for the perusal of the non-scientific public, are put in a 
simple and elementary manner, and much stress is laid 
on the practical bearing of the science of helmunthology, 
the true value of which the author clearly shows to be but 
little appreciated by the growers of stock, Several 
excellent illustrations accompany the descriptions, which 


will greatly assist the amateur reader. The entozoa in- 
festing the ox are first described,—flukes, tapeworms, and 
measle, Aa with round worms. The importance of 
more perfect sewage arrangements whereby the ejecta 
of one animal are not allowed to contaminate the ingesta 
of another, is laid great stress on. The great carelessness 
on this'point in India evidently leads to the preponder- 
ance of parasitic diseases in that country, where the heat 
and attending thirst cause the frequently small supplies of 
water to be employed for drink when ın a very unfit states on 
account of the abundance of ova of parasites thit? ma 
contain. A description is also given of the mannerin whi 
the Burates or Cossacks of the region of Lake Baikal are. 
nearly all infested with tapeworm, from the custom preva- 
lent amongst them of eating their meat—the flesh of 
calves, sheep, camels, and horses—in an almost raw con- 
dition, and ın enormous quantities. We think that there 
is one point in which this work is particularly suggestive. 
The great gaps there are in our knowledge of helmintho- 
logy, such as the imperfect information that can be given 
as to the source of the liver fluke, must cause most 
readers who have opportunities at their disposal to wish 
to develop further a subject which has so many obvious 
Seta bearings on the prosperity of this country ; for 

ngland in the opinion of many competent authorities is 
developing more and more into a meat-producing and not 
seed-growing land. ‘The parasites of the sheep, dog, hog, 
and cat are those which form the rest of this instructive 
little volume. : 


Chapters on Trees: a Popular Account of their Nature 


and Uses. By Mary and Elizabeth Kirby (Londot: 
_ Cassell, Petter, and Galpin.) 
Tha Amateurs Greenhouse and C pea. By Shirley 
Hibberd. (London: Groombridge and Sons, 1873.) 


We have here a brace of books on arboriculture and 
flonculture, each of which will be welcomed by a certain 


class of readers, and will fill a useful place opular 
scientific literature. Both are written in an le and 
attractive manner, and are bound and generally got up 


in a style to suit the drawing-room table. The authoress 
of the first (or authoresses, br though two names appear 
on the title-page, the pronoun used is sometimes the first 
person singular) must not be taken too implicitly as a 
guide in her scientific and structural details. Many of her 
statements are, to say the least, very doubtful, and bear 
the marks of a want of acquaintance with the recent 
results of botanical science. Passing by this defect, we 
have a great deal of interesting information and gossip 
about a great number of our forest-trees. There are also 
very good descriptions, forming the best part of the book, 
of many other trees of economic value with which we 
are not so familiar, as the ebony, the camphor, the nutmeg- 
tree, &c. The illustrations—one full-sized one for every 
tree, besides smaller ones—are, with a few exceptions, 
excellent. 

The second volume, like all Mr. Shirley HibbeMs, 
contains a great amount of practically useful informa- 
tion on the culture of plants. Indeed anyone who is 
interested in the matter will find here advice on almost 
every point connected with the construction and manage- 
ment of plant-houses, and with the selection, cultivation, 
and improvement of ornamental greenhouse and con- 
servatory plants. There are a sah number of woodcuts 
and some well-executed coloured plates. The book 
comes, however, more within the range of the gardener 
than of the scientific student. 


Tenth Annual Report of the Belfast Naturalist? Field 
Ciwb. (Belfast: 1873.) 


WE are glad to see from the Committee’s report that the 
condition of this club is in every respect satisfactory, both 
as to numbers, finances, and, most important of 
amount and value of work done by the members, 


all, 
The 


indicative of the Distribution of Races in Ireland.” 


Noo, 6, 1873] 





the volume, we mention the onipo The 
Tue oar y Mr. 

Wiliam Gray, in which the author considers the subject 
both geologically and economically., The Rev. Dr. Mac- 
Ilwaine, in a paper on “ Life,” gives an account of the 
various theories as to the nature of life held by philo- 
sphere from the earliest times to the present day. A 
i erephaspect of the same subject is discussed in Mr. 
Robert Smitf’s paper on “Darwinism,” in which the 


author briefly sketches the nature of the Darwinian theory 


* of development, and gives practical exemplifications of its 


working in every-day hfe. Mr. William Gray gives an 
entertaining account of some of the domgs of the 
notorious “ Flint Jack” in Ireland ; and the longest paper 
in the volume, by the Rev. Edmund M’Clure, is one of 
considerable ethnological value, on “ Family Names as 
The 
Society offers a considerable number of prizes, competi- 
tion for which will no doubt tend to enco the 
pe study of the various subjects with which the 

ociety is concerned, Altogether it seems to be in a 
thoroughly healthy condition, 








LETTERS TO THE EDITOR 
La Battar Bo o aan igor Mika’ eragh Jor opinrons expressed 
0 


by his correspondents. notice ts taken of anonymous 
communications. ] 
Prof, Young and the Presence of Ruthenium in the 


Chromosphere. 


I Have been asked by Prof. Young, of Dartmouth College 
(U.S,) to say, with reference to the statement made on p. 244 of 
the third edition of my “S Analysis” concerning the pre- 
sence of Ruthenium (Ru) in the solar atmosphere, that posnbly 

a E kie calati he may have written the symbol (Rb) when 
ving the information of his discovery to Dr. Huggins, from 
whom I received a note on the subject. 

Although, in accordance with Prof. Young’s desire, I make 
these remarks, I cannot help feeling that they are qute unneces- 
sary, as no one who knows the careful exactitude of Prof. 
Young’s work could for a moment suppose that he was capable 
of ing a confusion between Rubi and Ruthenium. 


H. E Roscoz 
Owens College, Manchester, Nov. 4 





Tno Miller Casella Thermometer 


I was surprised on reading Mema Negretti and Zambro’s 
letter published ın your journal of October 23- 

I was under the impression that it had been c-nclusively es- 
tablished that the pnnciple upon which the Casella-Mıller or 
Miller-Casella Deep-Sea Thermometer is constructed is identical 
with the one originally made in 1857 by Messrs. N and 
Zambra at the estion of Mr. Glaisher, F.R S., by the late 
Admiral Fitz-Ray’s directions for the Board of Trade. 

Al was present when Mr. Scott, F.R.S., Director of the 
Meteorological Department of the Board of Trade, read a paper 
upon the subject at the Meteorological Society, January 17, 
1872; he snd:—“ I submitted one of these instruments, made 
for the late Admiral Fitz-Roy, to hydraulic pressure; it proved 

and trustworthy. The history of these instruments was 
perfectly familiar to many gentlemen interested in deep-sea 
soundings 1n 1869.” 

I may add that I saw the original instrument at the Hydro- 

phic Office ten years 3; m justice I am bound to say that 
Mean, Negreth and were the first manufacturers of a 
deep-sea thermometer unaffected by picesure. 


~ 208, Piccadilly, Ot. 29 P. PASTORELLI 





Captain Hutton’s ‘‘Rallus Modestus” 
Im the notice of the current /éis, which spperred in Vol, vii 
P 519, reference Is made to a paper by Captain Hutton, con- 
e 
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tending for the validity of his Rallus modestus, as distinct from 
R. dieffenbackti. 

The next number of the /éés will contain my reply to Captain 
Hutton’s communication. In the meantime I will merely state 
that the whole of his t rests on the assumption that 
Rallus didfenbackti and R. philippensis are the same, in which 
he is entirely mistaken. 

It is a fallacy, therefore, to that because he has shown 
his bird to be distinct from X: Fen apeaal vih which he 
compares it, he has proved it to be ct from Rallus dirfen- 
dacht1, which, by his own admission, he has never seen. 

Oct. 18 WALTER L. BULLER 








. 
Flight of Birds 

IN NATURE, vol. vüi p. 86, Mr. J. Guthrie calls attention to, 
and asks explanzhon &f, a cunons phenomenon in the flight of 
birds observed by him:—‘‘In the face of a strong wind,” he 
saya, ‘‘the hawk remained fired rm space without flattering a 
wing for at least two minutes. After a time it quietly 
its position a few feet with a slight motion of its wings, and then 
came to rest again as before, remaining as motionless as the 
rocks around it. 7 

I have often observed the same phenomenon, but, until 1e- 
cently, nøt carefully enough to warrant any attempt at explana- 
tion, thoug® always convinced that it was nef due to any invisible 
vibratory motion of the wings, as ed by Mr. Guthrie. 
During the past summer, however, while on a tour through the 
mountains of O . Lhad a fine opportunity of watching very 
closely a large red tailed hawk (Duto montanus) while perform- 
ing this wonderful feat, and of noting the conditions under which 
alone, I beheve, it is possible. These conditions are precisely 
those described by Mr. vir, 2 steady wind, blowing 
across an upward slope, i pra ee: For a half-hour 
I watched the hawk, with wings and tail widely expanded, but 
motionless balan ing himself ma need ponon. for several 
minutes in the face of a strong wmd ; then changing his position 
and again balancing, but always choosing his poution just above 
the ridge. 


I explain the phenomenon as follows :—The slope of the hill 
determines a slight z; direction to the wind. The bird ım- 
clmes the plane of expanded wings and tail very slight! 
downwards, but the inclmation klas than that of Ae iud, 
Under these conditions it is evident that the tendency of gravity 
would be to carry the bird forwerd and downward, while the 
wind would carry him backward and t , The bird slalfally 
adjusts the plane of his rings tul, so that these two 
opposing forces shall exactly nee, He changes hus place and 
position from tme to time, not entirely yolantarly, but becanse 
the varying force or direction of the wind compels him to seck a 
new position of equilibnum. JoszpH Le Conrh 

Oakland, Cal, U.S., Sept. 19 





Collective Instinct 


IN response to the appeal which closes Mr. Buck’s interesting 
letter (NATURIS yo VIL. p. 332), the following instance of “ collec- 
tire instinct” exhibited by an animal closely allied to the wolf, viz., 
the Indian jackal, deserves to be recorded, It was communicated 
to me by a gentleman (since deceased) on whose veracity I can 
depend. This gentleman was bin a a tree to shoot tigers 
as they came to drink at a large lake (I forget the distact) 
skirted by a dense jungle, when about mda, a e Axis 
deer emerged from the latter, and went to wa edge. 
Thenit stopped and sniffed the air in the direction of the) le 
as if suspecting the presence of an enemy; apparently satshed 
however, it began to drmk, and continued to do so fora most 
inordinate length of tme. When literally swollen with water 
it tumed to go into the jungle, but was met upon its extreme 
margin by a jackal, which, with a sharp yelp, turned it agun 
into the open, The deer seemed much startled, and ran along 
the shore for some distance, when ıt again attempted to center 
the jungle, but was met and driven back in the same 


manner. The night calm, my fmend conld hear this 
process time after time—the ye becoming 
successively fainter and fainter in the distance, until they became 


wholly mandible. The stratagem thus employed was sufficiently 
evident, The lake he a long narrow shore intervening 
between itand the jungle, j formed themselves in line 
along it, while con wi the extreme edge of the cover; 
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and waited until the deer was water-logged. Their prey being 

thus rendered heavy and short-winded, would fall an easy victim 

if induced to rm sufficiently far,—1¢. if prevented from entering 

the jungle. It wes, of course, impossible to estimate the number 

of jackals engaged in this hunt, for it is not unlikely that, as soon 
as ons had done duty at one p it ontran the deer to avait it 
in the another, 

A natrve servant, who accompanied my friend, told him that 
this was a habitually empl by the jackals in that 
place,fand that they hunted in cieht numbers ‘‘to leave 
nothing but the bones.” As itis a stratagem which could only 
be effectual under the peculiar local conditions described, it must 
appear that this example of collective instinct is due to ‘‘ separate 
expresion,” and not to ‘‘inhertted habit.” 

of collective instinct are not of inf t occurrence 
among dogs. For the accuracy of the two following I can vouch. A 
small skye end a large mongrel were M the habit of hunting 
hares and rabbits upon thelr own account, the small dog having 
a good nose and the large one great fleetness. These qualities 
they combined in the most advan manner, the terner 
driying the game from the cover towards,his fleet-footed com- 
panion, which was waiting for it outside. 

- The second case is remarkable for a: display of aly sagacity. 
A fiiend of mine in this neighbourhood had a small terrier and a 
large Newfoundland. One day a shepherg called him to 
say that his dogs had been seen worrymg sheep the might before. 
The gentleman said there must be some mistake, as tho New- 
f d had not been unchained. A few days afterwards the 

shepherd again called with the same complgint, vehemantly as- 

serting that he was positive as to the identity of the dogs. Con- 
sequently, the owner set one watch npon the kennel, and another 
outside the sheep-enclosure, directing them (in uence 
of what the shepherd had told hım) not to interfere with 
the action of the d After this had been done for several 
nights in succession, the small dog was observed to come at day- 
dawn to the place where the one was chained : the latter 
immediately alı his collar, tho two animals made straight 
for the sh pon armving at the enclosure the Newfound- 
land concealed himself behind a hedge, while the terrier drove 
the sheep towards his ambush, and the fate of one of them was 
quickly sealed. When their breakfast was finished the dogs re- 
turned home, and the large one, thrusting his head into his collar, 
lay down a as thongh nothing happened. Why this 
animal should have chosen to hunt by stratagem prey which it 
could easily have run down, I cannot t; but there can be 
little doubt that so wise a dog,must have had some good 


reason, 
Dunskaltb, Ross-shire, Aug. 18 Grorcx J. ROMANES 


In your number of August 14 (Vol. villi, p. 302) Mr. 
EG Puck alluded to the carious eand interesting instances 
of instinct and gregarious action in lower animals, and men- 
tioned that this action has been more particularly observed 
in the case of wolves m India. These remarks remind 
me of a cunous instance of combined action between two foxes 
for the capture of their prey, which I witnessed myself more 
than once ; and as similar on the part of these ani- 
mals have been so frequently observed in the country of 
the department m which I reside, I cannot but conclude that the 
same habit will prevail among them, wherever they are found. 
The case la os follows :—One cf the two foxas in the pursuit of 
a rabbit or hue, continued yelping at short aad regular intervals 
and thus drove the unsus victim in the direction of the 
appointed bush, where the other fox was concealed and ready to 
seize its prey as soon as it came within its reech. The capture 
being effected, they generally divide the prey between them ; but 
if the ambushed fox, m jumping at its prey, has not gained the 
end in view, the two bafed compeers alternately many 
times the unsuccessful leap, in order probably to find out the 
cause of the mi 

The above allusion to faxes leads me to mention another in- 
sance of the i mty of these animals, which is very remark- 
able, and one, Ë boliar, which 1s but little known. On one 
occasion, in gh ose when I happened to pass my College 
vacation at the Chapelle d’Angillon (Department of the Cher}, 
my attention was athacted twice or three times, when rambling 
by the side of a small stream called the Petite-Saudre, by a float- 
ing mass of moss, which, when drawn to the bank, was found 
to be s with feas An old peasant of the neighbour- 
hood, who observed my gave me the following explana- 
tion of the fact, the correctness of which, said he, he could 


warrant :—Foxes are much to,mented with flees, and when the 
infliction bécomes severe, they gather, the berk of trees, 
moss which they carry in their mouths to the side of a stream 
where the water d by degrees. Here, they enter the 
water, still the moss in their mouths ; and, back- 
wards ing from the end of their tal, they advance by slow 
degrees, till the whole body of the with the exception of 
the mouth, is entirely immersed. The during this pro- 

hevre rushed succemively in rapid haste to the parts 
and finally to the moss, and the fox, when he has, to 
his calculation, allowed sufficient time for all the fleas to take 


thelr d quietly opens his mouth. The floating moss, 
with its in i ht, is carried away by the s tod 
the animal finds its way back to the bank, with &n Saf feel- 


ing of much self-satisfaction at having thus freed himself from 
his tormentors. 


Man 
the old peasant’s account. 
Montpellier, Oct. 17 A. PALADILEE 





Venomous Caterpillars 


ONCE before I wrote to you on this subject, and had ho 
that the entomological mountain had long since been safely deli- 
vered of its monse, But from recent communications such ap- 
pears not to be the case. 

Any large caterpillar with tolerably stiff hairs that will not, in 
different degrees, affect tender akin when brought incautlonsly 
in contact, may probably be looked upon as a phenomenon. 
That any larva with stiff spines will occasion inconvenience by 
more violent contact is, I should think, evident to any thinking 
naturalist, That inflammatory symptoms will most probably 
follow in either case is also evident. The puncture made by a 
single steel filament would occamon little or no inconvenience; 
but if multitudes of these filaments were simultanconsly directed 
on a limited surface of skin, the result would be very different. 
The best analogue of the irntation caused by larval hairs is, as I 
before hinted, to be found in that followmg the handling of cer- 
tain ademas plante—Zchinse vulgare, Symphytuns offici- 


nals, 

Mr. Riley, the State Entomologist for Missouri, has, in his 
fifth annual report, devoted a chapter to this subject, and states 
that he ıs acquainted with fifteen indigenous larvæ ha 
called urticang powers, and in every 
mechanical Those observers who place so much stress upon the 
fact of contact with a larva causing pain should not let sur- 
pnse get the better of ju ent ; nor, in the case of those 
residing abroad, should they ow themsalves to be influenced 
by native superstitions. The position is simply this: any hairy 
larva is likely to cause irritation mechanically, from particles of 
the numerous hairs plercmg the skin; no case has yet been 
proved in which such imitation is the result of venom, sach as 
that of Urtica among plants. 

Lewisham, Oct. 10 R. MCLACHLAN 


Harmonic Echoes 


THE phenomenon mentioned by W. G, M. of notes higher in 
pitch than the sound producing them being reflected from rail- 





ings, 1s not at all mcommon, and is very easy of explana- 
tion. Su a person ing close to a lme of upright 
bara, the distance between the being. a. If he now 


makes any sharp sound, soas to p te a single wa, 
this wave will be successively reflected ack of the bars ; 
that, in answer to the mngle wave ‘he propagates, he will have 


an echo of the pitch corresponding to Z vibrations per second 


(V being the velocity of sound). If, however, he stands at any 
distance, say «, from the row of bars, he t to get a slightly 
descending ecuo, as then each wave the at a dis- 
tance increased by twice the difference between a/r? + ata? and 
a/d + (n — 1} 03, where n is the number of the bar measured 
from oppomte the observer. ARNULPH MALLock 
Brampford Speke, Oct. 13 





Evolution as applied to the Chemical Elements 
Wan so little is really known about evolution, even in the 
sphere of organic matter, where this grand principle was first 
e 


persons, and very trustworthy ones, confirmed to me i 


5 
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prominently brought before our notice, it may. perhaps seem 
premature to purste its action further Dack in: fie history of the 
universe. However, ii scema but taina! that wo alionld apply 
this hypothesis to explain the close connection that holds be- 
tween certain of the so-called elements. Pre-supposing that this 
theory has not been discussed before, I will just mention the chief 
grounds for holding it, and leave the examination into its truth 
or falsity in the hands of more experienced chemists. Herbert 
Spencer defines evolution as the integration of matter at the 
expense of force; this integration being accompanied by a loes 
Se DY specialia tion in a certam on. Thus 

usses how far this change from simple 
to complex ys traceable in the qualities of certain of the 
elem¢hts, as seen especially in those that fall under natural 


groups. 

In the first place, we may call some of the metals more 
ralised than others Thus all h salts are soluble in 
water ; 30, to a less extent, are those of hthum, sodmm, and 
potasstum ; bnt as the atomic weight (or mass) increases, so the 
salts gf those metals become less and less soluble. This is only 
tus ing generally, for we see that, in particular cases, the 
hydrate of ium 1s more soluble in water than that of cal- 
cum, &c. But, as a role, the selts of barium are less soluble 
than those of strontimn ; agun, than calcium salts. But, 
on the whole, we may say that with increase of atomic mass of 
the metals, their salts Jose their general properties and become 
more and more specialised, the salts taking their character from 
the metal in combination. 

Secondly, according to this hypothesis, increase of atomic 


mass should be accompanied rption of motion. Just as 
the very complex molecules, of which living organisms are bullt 
up, are deficent m or crystallising fo so aro also 


ident that the 
heavy atoms of lead and bismuth have far less of this force, called 
chemical affinity, than have the light sodium, or the still lighter 
hydrogen atoma. ee bodi the, atomie atiractions are 
mostly up in keep e com ively t 
masses of the molecule : hence but lttle ER ae aAA 
among the molecules themselves, is manifested, and the com- 
pounds from the union of these molecules are unstable. So, too, 
the more massive atoms of elements enter with more difficulty 
into combination, and the products formed are unstable. Thus, 
the chlorides of platinum, or the oxides of lead, &c, are less 
stable, and more difficult of formation, than the co 
salts of potassrum or magnesium. Whereas colloids and crys- 
talloids readily unite together: this is paralleled by the strong 
affinity that hy » or any metal, has for chlonne or 
o Here the metal is the hght crystalloid, the non-metal, 
the colloid, so to speak. It only with the more specialmed of 
the metals, those which we have seen bave massive atoms, that 
liyarogen will unite, nx, antimony and arsenic ; and the com- 
it forms with the former ıs very unstable, whilst the 
f dride of bismuth is unknown. These compounds are not 
alloys luke thet of h n with palladium, bat they show the 
comparatively non-metallic nature of arsenic and antimony, This 
consideration leads us to suppose that the non-metuls are still 
more highly evolved than the metals, and that in the special di- 
rection towards electro-negative polarity. Besides we know that 
the intermediate links differ in degree, not in kind. 
The lessening of the atomic heat with increase of mass shows 
a further absorption of motion, besides the potential energy pos- 
semed by the more ve atoms, It might be ob- 


excited that motion has never been extracted from these 


massive atoms; on the contrary, as a rule, the heat of 
combustion is greater as atoms of the element entering 
into combustion are lighter. But the molecules of organic 
matter must be decomposed by suitable means before they can 
do any work; just so with the elements, which receive their 
name for the very reason that, as far as we know, they are im- 
capable of decomposition. Perhaps, mdeed, the increase in the 
number of rays in the spectra of highly heated sulphur and nitro- 
gen will be as an instance of mch motion 

. Thirdly, if we look at the atomic weight of groups of the ele- 
ments, it is seen thet the increase of mass occurs a simple 
proportion, Gladstone, Dumas, Odling and others have shown 
the close relation of the numbers for groups; whilst 
lately Mendelejeff has out a law of perlodical recurrence, 
connecting the pro and the atomic weight, either recelred 
or theoretical, of all known clementary bodies, Thus wo 
have— 


Ca = 40 o. 404137 u 
ime as 
Cl = 35°5 

i = 127 P 


885 
(Sr= 87°5) 
5 + 12 81a 
om bas Vr = (Bre $n 


Llay 7 +391 23°05 
E = 3M ix3 ` r (Na = 23) 

These instances suffice to show how near the calculated atomic 
weights come to those found by expenment. 

In the fourth place itis a significant fact, that the elements 
themselves become changed in properties under different arcum- 
stances ; the allotropic forms result may be said to corme- 

with ‘varieties ” among orgarsed bodies. In the case of 

elements greater atomic mass was said to denote evolution ; 

in the best known allotropic vaneties we find change from the 

normal form to be agcompanied by increased density, Thus 

ozone (allotropic en) and red phosphorus have both a greater 
density than cecal forms of these bodies. 

With greater evolution, the so-called elements become moie 
electro-negative; so in these instances, ozone has a gieater 
affinity for hydrogeneand the metals than hes , and amoi- 
proni phosphorus less affinity for oxygen than ordinary phos- 
phorus, 

The varieties of sulphur would seem to be exceptions, for they 
are of legis density tMan the usual form ; the specific gravity of 

sulphur is 2 05, that of plastic sulphur, 1°95. However 
Berthellot terms the octagonal variety, electro- 
negative, plastic sulphur, on the contrary, electro-positive. Hence 
the ene for Ls at once danser and moro electro-negative, 
and should be regarded accordingly as more highly evolved. 

In the fifth place, let us note some of the actions and re- 
actons of matter and forces. 

{a) Heat: In any organe group, generally speaking, the 
greater the vapour density, accompanying greater complexity, 
the higher is the boiling point. So it is with the elements, teken 

ing to naturel groups, the greater the atomic weight, the 
higher the fusing or boiling point. Thwe is seen in the case of 
chlorme, bromine, and iodine ; arsenic, antimony, and bismuth, 
&c. Exceptions to this rule are the three closely allied metals, 
zinc, cadminm, and , the most volatile of which ıs the 
heaviest, the least volatile, the lightest. ain, the more com- 
plex the chemical constitution of bodies is, the worse, generally, 
do they conduct heat and electricity: so too the more highly 
evolved and masnve the atoms, the worse conductors are they 
asa rule. This applies strictly only to groups, as calaum con- 
ducts better than barium or strontium, but silver, though heavier 
and of greater atomic weight, nearly five times better than 
calcium, The difference of conducting power between metals 
and non-metals is very apparent. Where the atomic mass 1s 
pester, as the body verges more towards the electro-negative, this 
of condactibullty and the high fusing point is eamly accounted 
for by the mechanics of motion, The Nearer atom takes longer 
to communicate its motion in the one case; or ws more dificult 
to move in the other. 

Some natural groups of the elements offer good examples of 

what has just been stated, eg. 
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Ca Maximum. 2x14 
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Hydrogen has the greatest conducting power of all gases. To 
the principle that lighter atoms have greater polarity or chemical 
affinity, Bunsen has found an exception, that cesium is heavier 
and yet more electro-pontive than potassium or sodium. 

The order of so or of chemical activity shows that 
chlorine and calcium are the more generalised of their respectiva 
groups, as we should expect. 
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vapours 
do not reflect, but rather absorb light and heat rays 
ty be iene ec aie T 
more evolved a orce, 


and sulphur at a high tem 
This fact, if it be a fact, 


more complex spectra. 
thrown some doubt on their claim 


oe ae eee should probably consid 
In i on, we pro er 
the ur particle to be composed of sevral groupings of the 


ultimate element, which, driven apart by the action of are 
made to vibrate y with various velocities. Thus the 
allotropic form of oxygen, ozone, has begn represented by a 
y 9 
simple formula 6 | O, being made up, as it is suppofed, of two 


groupings of the element oxygen, that being the ultimate atom. 

The above statements seem to me to in ing, that 
if the hypothesis of evolution is tenable at all, it can be ded 
to explain all or nearly all the relations between the elements at 


present on this globe. C. T. BLANSHARD 
Ouens College, Oxford > ‘ 


Ancient Balances 

Apropes of Mr. Chisholm’s interesting account of ancient 
weighing instruments, in your last number, I venture to call his 
attention to the representation of an armed belance in an 
Egyptian pa of the nineteenth dynasty, about 1350 B.C. 
Tt is to be found in the celebrated “Ritual of the Dead,” a 
yphical of Hunnefer, of the reign of Seti L In 

the ‘' Judgment 
as being weighed in a balance in the Hall of Perfect Jumice, and 





in the presence of Osiris, The balance is of the equal- 
beam construction, the final adjustment attained by a 
sliding weight on one side of the exactly like the “‘rider” 


on our exact balances. The papyrus may be seen in the Bntish 
Museum. G. F. RODWELE 





Brillant Metebra 


On Satuday evening (Oct. 18), about half-past 8 o’clock, 

I obeerved, fram Boltsbarn, Durham, a meteor of conmderable 

brilliancy in the north-western part of the jal shot down- 

ward from an. elevation of about 40°, and left a streak of very 

1ed light on its path. The streak contmued visible for nine or 

ten seconds. Joun Curry 
Boltsburn, Oct, 20 


Last evening, October 26, when returning home I observed a 
brilliant meteor stream across the sky. It may be worth while to 


. “reeard it. 


Not saving mwy watch, I can only guess the time as about 
8.20 P.M. The first appearance was lke a flash of lightning 
intensely white, arresting attention at once. When observed it 
streamed fiom { Perse: above Capella (in altitude)and disappeaied 
in Lynx. For two-thirds of its course its light was very bright, 
and it left a brilliant train of but for the remaming d 
it merely showed its own mangle expinng light. 

~- Later in the evening when `o with the telescope in 
Cepheus, two shooting stars crossed the field at different times, 
apparently from the same radiant. T. T.S. 

Thruxton Rectory, Hereford 








SIR HENRY HOLLAND 


LTHOUGH the late Sir Henry Holland, whose name 
has been familiar to the world du the greater 
part of the present century, cannot be ed as a ma 


cene” the heart of the deceased is represented- 


eminent in‘ 4cientific research, still, as a Fellow of the 
of nearly sixty years’ standing, as President 


Royal Soci 
of the Royal Institution, as one who was ever ready to 
contribute towards the advancement of scientific research, 


and as the friend of all the most eminent men of science 
of his time, which was a long one, we deem him worthy 
of more than a passing notice. 

Ag mach ne oranyi else Sir Henry was known as 
an indefatigable traveller ; his fondness for travelling, in- 
deed, having led to the illness which was the immediate 
cause of his death on October 27 last, his 86th birth- 
day. He had very early in his career deliberatel} Uger- 
mined to set aside two months each year for the purpose 
of indulging his favourite recreation. This year, imme- 
diately after his return from a visit to Russia, he set off for 
Naples in September last, staying a short time at Rome 
end Paris on his way home. He arrived in London on 
October 25, suffering from a slight cold, which wag suff- 
cient, notwiths the wonderful robustness of his 
constitution, to cut off in two days. He began his 
travelling career by a visit to Iceland in 181o, since which 
he has explored almost every corner of Europe, and 
been eight times in America. In his “Recollections of 
Past Life,” published in 1872, he speaks thus of his 
travels :— 


“The Danube I have followed with scarcely an inter- 
ruption, from its assumed sources at Pe E to 
the Black Sea—the Rhine, now become so familiar to 
common travel, from the infant stream in the Alps to the 
‘ bifidos tractus et juncta paludibus ora’ which Claudius 
with si local accuracy describes as the end of 
Stilicho’s river journey. The St. Lawrence I have pur- 
sued uninterru y for eer 2,000 miles of its lake and 
river course, e waters of the Upper Mississippi I have , 
recently navigated for some hundred miles below the Falls 
of St. Arkon, The Ohio, Susq Pot and 
Connecticut rivers I have followed far towards their 
sources ; and the Ottawa, grand in its scenery of water- 
falls, lakes, forests, and mountain gorges, for 300 miles 
above Montreal. There has been pleasure to me also in 
touching upon some single point of a river, and watching 
the flow of waters which come from unknown springs or 
find their issuc in some remote ocean or sea. I have felt 
this on the Nile at its time of highest inundation, in 
crossing the Volga when scarcely wider than the Thames 
at Oxford, and still more when near the sources of the 


Streams that feed the Euphrates, south of Trebizond.” 


It was mainly on account of the tation which even 
then he had achieved as a traveller, that he was elected a 
Fellow of the Royal Society in 1815. 

Sur Henry was elected President of the Royal Institu- 
tion in 1865, and took the very warmest interest ib its 
success, and in the romotion of scientific research, being 
seldom or never absent from his post, doing much to 
popularise science among the upper classes, among whom, 
as our readers know, he was always a welcome guest. 
For fifteen years Sir Henry contributed 4o/, annually to 
a fund specially set a for the promotion of research. 
and was always ready to take by the hand promising 
young students who were diffident of their own abilities. 
Sir Henry himself never knew what it was to struggle, no 
man ever slid more easily into the highest professional 
and social position, and no man was ever probably less 
spoiled by his success. He counted from the very first 
among his patients, many of whom became his intimate 
fmends, the highest in social and political rank both 
at home and abroad, and the most eminent in litera- 
ture, science, and art, knew nearly everyone whose name 
during the last sixty years has been before the public, 
and was respected and loved by all with whom he came 
in contact. Sir H had naturally good abilities, 

t tact and knowledge of the world, a mind stored with 
owledge gained from books, from travel, and from 
his intercourse with men, whicb, combined with his genial 
e, 
e e 
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bearing, rendered his society wonderfully delightful. As 
a pace, he was possessed of high skoil 

Of Sir Henry’s contributions to literature, his “Medical 
Notes and Reflections” 359) and his “ Chapters on 
Mental Physiology” (1852) are well known to the medical 
profession. He contributed a considerable number of 
articles to the Edinbu and other reviews, which, in 
1862, were published as “ Scientific Essays.” In 1815, he 
published his celebrated “ Travels in the Ionian Isles and 
Greece,” of which a second edition appeared in 1819 ; a 
work abounding in classical, antiquarian, and statistical 
informasien, igterspersed with interesting details respect- 
ing manners and customs, scenery and natural history. 
In 1816 he contributed to the “ Philosophical Transac- 
tions” a memoir on the manufacture of sulphate of - 
nesia at Monte della Guardia, near Genoa, and af 
pa to various other scientific journals, Last year he 
published his well-known Recollections of Past Life,” a 
volume which must long keep Sir Henry Holland’s name 
alive. His memory be cherished by all who knew 
him as something ever pleasant to recall. 

The Royal Institution has thus, within a year, lost 
its Secretary and its President, not to mention the 
iil ang of its Professor of Chemistry, who has not 
yet been replaced. Whoever is elected to fill the Presi- 
dential office will, we doubt not, keep up the traditions of 
the place, and do what in him lies to out the onginal 
design of the founders and donors of the itution, never 
lomng sight of the fact that above everything it is meant 
to be one of the few temples of original scientific 1esearch 
in the country. Its laboratories have recently been 
rebuilt, and we hope they will ever continue to be 
taken ample advan of for purposes of study and 
research, not only by the earnest successors of the great 
men who have rendered them famous, but also by 
competent members, for whom they were originally equally 
intended by the enlightened and science-loving men 
whom the conception of the Institution was originally 

ie . 

We conclude this notice by giving a few of the a in 
addition to those already given, which mark Sir Henry Hol- 
land’s career. He was born at Knutsford, Cheshire, Oct. 27, 
1787, and was educated at Newcastle-on-Tyne, and at the 
school of Dr. Estlin, near rd where he became head 
boy. In 1804 and 1805 he attended Glasgow University, 
and in 1806 he entered the Medical School at Edinb 
where he became acquainted with many of the notable 
men that then frequented ‘‘the grey metropolis of the 
north*—-Sir Walter Scott, Brougham, Sydney Smith, 
Horner, Jeffery, Dugald Stewart, Sir William Hamilton. 
In 1816, after spending some time in travel, he established 
himself in London, and at once achieved high profes- 
sional success. e became Physician in Ordinary to 
the late Prince Consort in 1840, and to the Queen in 
1852; and next year was created baronet. Sir H 
wag twice ied, his second wife, who died in 1 
having been the daughter of his old friend Sydney Smith. 





THE AMERIGAN MUSEUM OF NATURAL 
HISTORY IN CENTRAL PARK NEW YORK* 


FOR many years a large number of the generous and 

public-spirited citizens of New York had long felt 
the need of a museum and library of nataral history that 
should be on a scale commensurate with the wealth and 
importance of their metropolitan city, and would encourage 
and develop the study of natural history, advance the gara 
knowledge of kindred subjects, and to this end sh 
popular amusement and instruction. In 1868 a remark- 
able opportunity presented itself of securing a rare col- 
lection that would form an admirable nucleus for such a 

tA road kj i 
Mace oe by Albert I. Bickmore, Ph. D., Superintendent, at the 
e 
e 





comprehensive museum, The most extensive dealer in 
specimens in the world, Edouard V of Paris, 
suddenly died, leaving in the hands of his widow a collec- 
tion, which, at the rates he was accustomed to sell speci- 
mens, would have brought over 500,000 francs, 100,000 
dols. in gold.... suddenly, he left the rch 
gatherings of an industrious lifetime seriously embarrassed 
with debt. This opportunity it was decided to try to 
improve, and a subscription of nearly 50,000 dols. was at 
once made up as a beginning, and since that time about 
100,000 dols, have been contributed in money, though the 
present pro of the institutiofl, including the large 
donations of specimens which have been s ily coming 
in, could not be replaced, nor could other as interestin 
and valuable specimens for less than 250,000. A rare an 
nearly complete collection of American birds, and many 
fine birds of paradise and pheasants were first purchased 
by Mr. D. G. Elhott. e negotiations were about to 
be opened for the Verreaux collection, a second museum 
unexpectedly became available. Prnce Maximilian of 
Neuwied on the Rhiné above Bonn (not the Emperor 
Maximilian of Austria and Mexico) died, and the young 
son inhesiting the @state had no scientific taste, an 
offered the results of his father’s life-work for sale. The 
elder Prince, who formed the collection, passed 1815, 
1816, and 1817 exploring Brazil from, Rio up to Bahia, 
and of course a large proportion of the great collections 
he secured had never at that early date been scen by 
scientific men in Europe before, and were therefore types 
of new species. 

This collection the American Museum purchased 
entire, An ent was soon after made with Mme. 
Verreaux by which all the choice specimens in her cabinet 
not contained in the Elliott and Maximilian purchases 
were selected for the museum, and all these specimens 
have been safely received from Europe, and are now on 
public exhibition in Central Park. donations of 
shells, co and minerals have been received, and one 
collection of 20,000 insects. The lberal subscriptions 
first made induced the principal subscnbers to consent to 
act as trustees for the fund and property acquired se 
and bya special Act of the Legislature they were creat 
a y corporate—they and their successors to have 
entire and unrestricted control for ever over all the 
museum property, They have limited their number to 
twenty-five, and the susvivors fill every vacancy, thus 
securing a fixed policy and stable character to the institu- 
tion. An arrangement has been made between the 
trustees and the Department of Public Parks in New 
York by which the city may furnish lands and at i 
while the collections are to be bought and cared for by 
moneys contributed by the trustees themselves and the 

us public, In pursuance of this plan, by which 
the authorities of the city and private cins might co- 
operate toward the common end of establishing a large 
museum, 500,000 dols, were pls Se by the city to 
commence a suitable thoroughly fire-proof edifice, and 
the Department of Parks was authorised to set apart so 
much of the public lands under their control as they 
might deem proper and necessary for the proposed struc- 
ture and its extensions. 

The great object of the museum is twofold. First, to 
interest and instruct the masses which already throng its 
halls, and occasionally number over 10,000 in a ane 
day; and, secondly, and especially to render all the 
assistance ible to spaa ists. These wants are shown 
to be amply met by the eo ee saloons for the 
public, and over the whole ing 2 high Mansard story, 
containing spacious and well-lighted rooms with evcry 
modern convenience, where naturalists from every ae of 
thecountry may pursue their favourite studies forany length 
of time, and be secure from all possible interruptions. The 
building will undoubtedly be ready for occupation in the 
spring of 1875. 
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THE COMMON FROG* 
TIL 
T°? prosecute successfully our inquiry “ What is a 
Frog?” it will be well now to make acquaintance with 
the more remarkable forms contained in its Order, after 
which, by considering the other Batrachian ordera, we 


may arrive at a certain appreciation of its Class. 

e Frogs own genus (Rana), which contains about 
40 species, has its head-quarters ın the East Indies and 
extends over all the great regions of the 


in Africa, but 


raria, but it is unknown in America. It is easily to be 
discriminated fiom the common species (see Fig. 4 on 
p. 510) by the absence of that dark, sub-triangular patch 
which extends backwards from the eye in R. demiporarta. 
The male of R. esculenta is further to be di £ 
from the male of the common Frog by the fact of its 
having the floor of the mouth on side, distensible as 
a pouc e pouches, when distended, standing out on 
each side of the head. These pouches are called “vocal 
sacs,” and no doubt aid’ in intensifying these animals’ 
croak, which is so powerful that (on account of if and 





mits, * Piace where the small openmg in the sac bas been obsorved 
Lateral line and its branches, 3, gul , ¢, central in, a, baso 
poctoral fin, ¢, base of dorsal fin. h. Opeculam, with the perforated 


world, except Australia, and parts more southerly still, 
except countries situate above 66° north latıtude. In 
South America, however, but a single species ıs as yet 
-known to exist. 
Amongst the largest species are Rana tigrina, of India 
and the Indian Archipelago, and the bull-frog (R. Mitgtens) 





Fic 8 
. Fig &—Vertical, L 
(after Owen) pr, p 


pant where the mdes of tho 
into what m prectically a cantrel cavity. 


of North America. The latter animal may often be seen 
in the Gardens of the Zoological Society, w it is fed on 
sroall birds—a sparrow being easily engulphed within its 
ious jaws, 
e Edible Frog, par excellence (R, esculenta), is found 
in England as well as on the Continent of Euro It is 
as widely distributed over the old world as is X, fempo- 


* Continued from vol will p, sra. 


Fia, ro —The female of Neletrema reareupiatum, with the pouch partly 
cut open (after Gunther), 


because of the country where they are common) they 
have been nicknamed “ Cambridgeshire Nightingales.” 
Specimens from Cambridgeshire are preserved in the 
Ae South Am F Ci 

A large Sou erican Frog (Ceratophrys cornuta), 
which devours other smaller Frogs as ba el small bi 
and beasts, is noteworthy on account of the singular bony 





Fia, u ~The Surinam Toad (Piha asrerscena). 


plates which are enclosed in the skin of its back: a cha- 
racter which it shares with a small South American Toad 
(Brachycephalus ephippium), and which we shall here- 
after see to be a pomt of special interest. 

AF newly discovered* (of a new genus but 
one allied to Rasa), called Cénofarsus,t has been 


no clu to the locality whence t orginally camo) but uw 
Cah Maman,” Ii paa nt nerd i to ing the 
gical oT I uder the name reaches, 
+ Proc. Soc , 1869 è à 
e e 
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(see Fig. 5, vol. viii. p. 511) represented, in the'hope that 
by the wider circulation of a figure of it, it may be recog- 
nised, and its habitat so ascertained. 

The common Toad (Bufo vulgaris) is as widely distri- 
buted over the earth’s surface as is Rana esculenta. It 
is less aquatic than the frog, and more sl in its 
motions. In shape it resembles the frog, but is more 
swollen, with much shorter legs and a warty skin (see Fig. 6, 
voL viii p.511). The toes are less webbed, ahd the margin 


of the upper jaw, as well as the lower, is entirely destitute 

of teeth. The jaws are similarly toothless in a/ toads. 
The fond iseprovided with an obl elongated gland 

called Parotoid) behind each eye. ese ds emit a 


, milky secretion which is acrid and very unpleasant to the 





Fra, 12.—Dactylethra cagensss. 


mouth of some carnivorous animals. Those who have 
observed a dog attacking a toad can hardly have failed 
to notice the disgust which the former animal seems to 
exhibit by the copious flow of its saliva, its many head- 
shakings, &c, The toad’s secretion, however, cannot be 
said to be poisonous, and certainly it is not so in the 
mode in which the venom of s ts is poisonous, since 
a chicken may be inoculated with it, and yet appear to 
suffer no injury whatever beyond the iniliction of the 
slight wound necessary for the performance of the opera- 





tion. Neveitheless the secretion exercises a very decided 
effect upon certain animals, since the se hee both of 
frogs and of salamanders are very po y affected by 
being kept in the same water with a toad, if the latter 
be specially irritated in order to make it discharge its 
pungent and irritating secretion. 

. True poison and organs fitted both to inflict wounds 
and to convey the venom into them are not indeed found 
in any ani which are even near allies of the frogs 
and toads, Nevertheless a Arami organ for both 
wounding and poisoning has discovered by Dr. 
Günther to exist in a certain fish (Thalassophryne reti- 
culata), belonging to a gnoup which, on account of thelr 
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superficial resemblances to frogs, are termed “ Batra- 
choid. 

He found in the fish no less than four spines each per- 
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Fra. 14.—Skeleton of the Flying. 
(Showing the olongated ribs which support the fittmg organ ) 


forated like the tooth of a viper, and each having a sac 
at its base, One such poison-spine was situated on each 





Fig" 13.—The Flying-trog (from Wallace’s “ Maley Archipelago ~) 
Be pee binper pirt of the head in front of the gill 
ers 


opening. Two o were dorsal spines placed one 
behind the other on the mid-line of the back. These 


I2 





poison-organs are probably only used for defence. They 
are formed, however, on the ats same e as are the 
poison fangs of vipers. Unlike the latter, however, they 
are not modified teeth, nor are they situated within the 
mouth as they always are in poisonous serpents. 

A Frog (Pelobates fuscus) which 1s common in France 
(and which is interesting on account of the form of its 
skull hereafter to be pointed out), though really harmless 
enough, has a singular power of ing itself offensive. 

Both males and females of this species utter a kind of 
tier and both, if heir thigh is pinched, produce a 
sound like the mewing of a cat. At the same time they 
emit a strong odour, which is like that of garlic, and be- 
comes stronger as the animals are more disturbed. This 
emission not only affects the sense of smell, but even 
makes the eyes water as mustard or horseradish does, 

This sin power, together with the acrid secretion 
of the toad, are the nearest approximation to venomous 
properties possessed by any members of the order, no 
toad—not even the giant of the order Bufo agua—being 
really poisonous. 

A small Frog, by no means uncogimon in France and 
Germany (Alytes obstetricans) has a very simgdlar habit. 
The female lays its eggs (about coal in number) in a long 
chain, the ova adhenng successively to one another by 
their tenacious investment. The mage twines this long 
chaplet round his thighs, so that he acquires the appear- 
ance of a courtier of the time of James I. arrayed in 
trunk hose or puffed breeches. Thus encumbered, he 
retires into some burrow (at least during the day) till the 

iod when the young are ripe for quitting the egg 

en he seeks water, into which he has not plunged many 
minutes when the young burst forth and swim away, and 
he, having disencumbered himself of the remains of the 
ova, resumes his normal appearance, 

Certain Frogs Erke a very large onp a termed 
Tree-frogs, from their adaptation to arboreal life by means 
of the dilatation of the ends of the digits inte sucking discs, 
by which they can adhere to leaves. One of them, the 
common green Tree-frog (Hyla arborea) is spread over 
Europe, Asia, and Africa, in the same manner as A, sscH- 
lenta, except that it is not found in the British Isles, A 
few toads also have the tips of their digits similarly di- 
lated. Such, eg., is the case in the genera Xaloula of 
India, and Brachymerus of Ba Africa. 

The female Ta culiar erican Tree-frog (Vofo- 
trema marsupiainyi) bag a pouch extending over the whole 
of the back and opening posteriorly. Into this the eggs 
are introduced for shelter and protection, A dorsal pouch 
also exists in the allied American genus, Ofisthodelphys. 
An American species of Hylodss has the habit of laying 
its eggs in trees singly in the axils of leaves, and the only 
water they can obtain is the drop or two which may from 
time to time be there retained. 
` A still more remarkable mode of protecting the egg is 
developed by the Great Toad of tropical America (Pipa 
americana). In this case the skin of the females’ back at 
the laying season thickens greatly and becomes of quite a 
soft and loose texture. The male,as soon as the eggs are 
laid, takes them and gmbeds them in this thick, soft skin, 
which closes over them, Each then vars ee its 
process of development so encl and the tadpole stage 
is, in this animal, passed within the egg, sothat the young 
toads emerge from the dorsal cells of the mothet com- 
pletely develo miniatures of the adult. As many as 
120 of these dorsal cels have been counted on the back 
of a single individual. 

The only instance of a similar cutaneous modification 
is that pointed ott by Dr. Gunther* in the skin of the 
belly of t the Siluroid fish, Aspredo batrachus. Here he 
found that “the whole lower surface of the belly, tho 
throat, and even a portion of the pectoral fins, sho 


* See Catalogue of the fishes in the British Museum, vol. v. p 268 
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numerous shallow, round impressions, to which a part of 
the ova stil adhered.” He concludes that “it is more 
than probable that towards the spawning time the skin of 
the lower parts becomes spongy, ana. thet, after having 
deposited the eggs, the female attaches them to it by 
merely lying over them.” “ When the eggs are hatched 
the excrescences disappear, and the skin of the belly be- 


comes smooth as ore, Even in the highest class of 
animals (Mammalia) we are famuliar, in the and 
Opossum order (Marsupialia), with a special external 


receptacle (the marsupial pouch) for the protectior and 
secure development of the young; but mothfrfy of the 
kind exists amongst birds or reptiles. In fishes, however, 
the male of the little Sea-horse Ss wheats ti is pro-, 
vided with a ventral pouch in which the eggs are shel- 
tered, and the same class presents us with a mode of 
carrying the eggs still more bizarre than that of Alytes 
obstetricans just related. Inthe fish Arins fissus the male 
actually carries about the ova in the mouth, protected by 
the jaws, till relieved of the inconvenience by the hatching 
of the young fry. 

A South African Toad (Dactylethra capensis) is in- 
teresting, as we shall h ter see, on account of certain 
anatomical points in which it agrees with Pipa, and 
differs from all other Anoura. No interesting facts, how- 
ever, are known as to its habits, 

Another noteworthy form is the Mexican RAinophrynus 
dorsalis, the exceptional characters of which are the 
tongue, which is free in front instead of behind, and the 
enormous spur-like tarsal tubercle. 

Almost Frogs and Toads the first stages of 
their existence in water, going ugh a free, tadpole 
stage, and all are more or Jess aquatic when adult The 
onl tions are Pipa, Nototrema, Ofpisthodelphys, 
and the lodes before referred to. nay many kinds, 
however, are, when adult, inhabitants of trees. The 
question may su itself to some, “Are there any 
which can be said in any sense to be aërial animals?” 
Birds are almost all capable of true flight, as also are 
those aerial iia Sale ee the Bats, and as were those 
extinct reptiles the odactyles. Certain squirrels and 
opossums can take flitting jumps by means of an exten- 
sion of the skin of the flank, > a similar, though much 
greater extension, supported elongated freely endi 
ribs, is found in the httle hzards (Draco) called H 
D ns. ‘ 

The class of Fishes supplies us, also, with an example 
of aérial locomotion in the well-known Flying Fish. 

Since, then, every other class of yertebrate animals 
(Beasts, Birds, Reptiles and Fishes) presents us with 
more or fewer examples of the atrial species, we might 
perhaps expect that the Frog-class would also exhibit 
some forms fitted for progression through the air. We 
fined Wollace crainiy aeae neie E but Mr. 

in travels in Archipelago, 
encountered in Borneo a Tree-fr (Risers to which 
he considers the term “ flying? may fairly be applied, and 
of which he says, it “is the first instance known of a 
flying-frog.” Of this animal he gives us the following 
account :— 

“One of the most curious and interesting creatures 
which.[ met with in Borneo was a large tree-frog which 
was brought me by one of the Chinese workmen. He 
assured me that he had seen it come down, in a slanting 
direction, from a high tree as if it few. On examining 
it I f the toes very long and fully webbed to their 
extremity, so that, when expanded, they offered a surface 
much than the body. The fore-legs were also 
bordered by a membrane, and the body was capable of 
considerable inflation, The back and limbs were of a 
very deep shining green colour, the under surface and the 
inner toes yellow, while the webs were black rayed with 
yellow. e body was about four inches long, while 
the webs of each hind foot, when fully expanded, covered 
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a surface of four square inches, and the webs of all the 

feet together about twelve 

mites of the toes have discs for adhesion, showing 

he creature to be a true tree-frog, it is difficult to imagine 

this immense membrane of the toes can be for the 

of one only, and the account of the China- 

man that it flew down from the tree becomes more 
credible.” 

The great group of Frogs and Toads, rich as it is in 
genera and species, and widely as it is diffused over the 
earth’s Sur is one of si uniformity of structure. 
The form? most Aberrant from our type, the common 
frog, have now been noticed, except t perhaps the 
maximum respectively of obesity and slenderness may be 
referred to. In the former respect the Indian Toad 
Glyphoglossus may serve as an example, and for the latter 
may be selected Hylorana serboa. 

ST. GEORGE MIVART 


* (Zo be continued.) 





A FOSSIL STRENIAN FROM THE RED CRAG 
OF SUFFOLK 


T the openi meeting of the Geological Society, 
A Prof. Flower communicated a description of a ae 
fi ent of a skull of an animal of the order Sirenia 
which is of great interest as affording the first recorded 
evidence of the former existence of animals of this re- 
markable group in Britain. The specimen forms part of 
the very rich collection of Crag fossils formed by the Rev. 
H. Canham, of Waldnngfield, near Woodbridge. It was 
found in the so-called “coprolite” or bone- at the 
base of the Red crag, and presents the usual aspect of the 
mammalian remains from that bed, being heavily mine- 
ralised, of a rich dark brown colour, almost black in 
some parts, with the surface much worn and polished, and 
marked here and there with the characteristic round or 
oval shallow pits, the supposed Pholas barmy 

The fragment consists of the antenor or facial portion 
of the cranium which has separated, probably before 
fossilisation, from the posterior at the fronto-parietal 
suture, and in a line descending vertically therefrom. 
This portion has then been subjected to severe attrition, 
by which the greater part of aah irene bt rostrum, 

vee orbital processes of the maxillaries, and other pro- 
jecting parts have been removed. In consequence of 
this, what may be called the external features of the skull, 
which are especially necessary to determine its closer 
affinities, are greatly marred, though enough remains of 
its essential suucture to pronounce with confidence as to 
its general relationship to known forms, Fortunately, the 
whole of the portion of the maxillæ in which the molar 
series of teeth are implanted 1s preserved; and though 
the teeth have fallen from the alveolt in the front 
part of the series, and in the posterior part are ground 
down to mere stumps, so that the form of the crowns 
cannot “be ascertained in any, many important dental 
characters may still be deduced from the number, form, 
size and position of the sockets and roots that remain. 

As the intensely hard, ivory-hke rostra of the mphioid 
Cetaceans, the tympanic bones of the Balanide, and the 
teeth of terrestnal mammals almost alone remain in these 
deposits to attest the former existence of their owners ; it 

É doubtless, to the extreme massiveness and density of 

e cranial bones, as characteristic of the order Sienia, 
that we owe the preservation of so large a portion of the 
skull under the very unfavourable conditions to which it, 
in common with the other fossils of the formation, must 
have been exposed. 

After a comparison of the characters of the cranium 
with those of the several existing and extinct members of 
the order, Prof. Flower referred it to the genus Hahttherins., 


and showed its relationship to #/. Schins: of Kaup from 


uare inches, As the extre-, 


the miocene of the Rhine basin, a formation, it will be 
remembered, in which several of the animals of the Red 
Crag bone-bed occur. It is, however, of larger size than 
that species, the teeth are Jarger, both absolutely and 
relatively to the cranium, and certain other differences 
occur, though the imperfect nature of the materials makes 
exact comparison of fossils only known from’ fragments 
not altogether easy or satisfactory. Believing, however, 
that it does not belong to either the above-mentioned, or 
any other of the hitherto described species of Halitheriumt 
the specific name of A. canhami was pfoposed. It should 
be mentioned that there are six teeth in the maxllary or 
molar series on each side, all present at the same time, 
the first two with single roots, the third with two roots, 
and the last three with three roots, precisely resembling 
in form those of the molar teeth in the existing Manat. 





ON THE STICK-FISH (Osteocella septentrionalis) 
AND ON THE HABITS OF SEA-PENS 


Ms COOrE M. CHAMBERS has most kindly pre- 

sented to the British Museum a specimen of the 
Stick-fish, from English Bay, Burrard’s Inlet, British 
America. e specimen was placed alive, immediately 
it was caught, into a tin tube, filled with a solution of 
arsenic and salt. 

Mr. Chambers observes that the Stick-fish arc only to 
be found in Burrard’s Inlet, English Bay, Brush 
Columbia, “It has only one bone in it, and ap to 
live on suction, and is a great prey to dogfish.” Further. 
“I would mention that in summer only can they be 
hatin They are found to the Jeast depth of from 30 to 
40 fathoms, they move about rapidly in the water, and 
when brought to the surface, move for a few seconds like 
a snake, then make a dart as swift as lightning, and dis- 
appear.”—July 23, 1873. _ , ; 

nfortunately the specimen did not arrive in a good 
state for exhibition. The greater part of the animal por- 
tion had been washed off, probably by the motion of the 
solution during the transit ; only about a foot of the flesh, 
which was loose on the axis, and the thick, swollen, 
naked, club-shaped base without pol remained ; but 
it was in a sufficiently good state to afford the means of 
determining its zoological situation and of examining its 
microscopical and other zoological characters. 

Mr. Chambers’ specimen is the animal of the axis, or 
stick, that I described as Osteocella septentrionalis (Aun. 
and Mag. Nat. Hist. 1872, lx. p. 406), and it proves that 
the axis belongs to a kind of Pennatula, or Sea-p-n, 
nearly allied to the long Sea-rushes named Pavenarius 
guadrangtilaris, found on the West Coast of Scotland, 
and is evidently the same animal as Pavonaria blakei, 
described by R E. C. Stearns. The idea of its being a 
fish, which seems so generally entertained by the people 
of Britsh Columbia, is clearly a mistake, though one of 
the observers sent a figure of the Sea-pen, with mouth 
and eyes lke an eel('), which is copied ia NATURE, vol. 
vi. p. 436. 

steocella.—The complete polype-mass very closely re- 
sembles Pavonaria AA GNILA, as figured b See 
ston (“ Bntish Zoophytes,” t, xxx), from Prof. È ward 
Forbes’ drawings ; but the animal ıs entirely destitute of 
calcareous spicules, and the axis is cylndrical, hard, and 
polished. 

Two days after I received this specimen, I received by 
post Mr, Stearn’s description of the Stck-fish (Pavenaria 
Blakei), from the San Francisco Miming ana Screntrfic 
Press, August 9, 1873. 

The descmption of Mr Stearn, made from a fresh ani- 
mal, need not be repeated ; but as he does not mention 
the microscopic structure, I sent a fragment of Mr. 
Chambers’ specimen to Mr. Carter to be examined, who 
kindly writes :—“ The fragment arrived safely, although 


14 


| NATURE 


a 


[ Nov. 6, 1873 





the Post-office tried to crush the box to. the thickness of 
silver-paper. The bit contains no spicules, nothing but 
_ a mass of contorted tubes filled with small nuclei like ava. 
`- © The nuclei are about 1-Gooth oc inch in diameter, 
and I they are in tubes. e you sent was 
boiled in Lepua piora ; that is how the structure alone 
came out, but there were no spicules in it, examined in 
~ this way or in water alone, but many fat globules, and a 
few sheaf-shaped calcareous’ concreti sen kapara m in all 
ions of animal matter."—Septei 187 
e habits of Aennatuiida are im awa 
ana not ar al nA Pi A E Tha the 
Bri Zoophytes,” v pPI e ermen 
believe that the common Seg Pens, which they call 
Coxcombs, “are fixed to the bottom with their ends im- 
mersed in the mud.” The Véreularia mirabilis are believed 
by the fishermen to have one end erect in the mud, and 
Pavorarta is, ing to Profesor Forbes, 
“ lives erect, its lower extremity,’as it rooted in the 
slimy mud at a depth of from twelve to fifteen fathoms.” 
Mr. Darwin, who observed a species on the coast of 
P nia, which he called V% ia Palegonsca, says : 
“ At low water hundreds of these roophyves may be seen 
rojecting like stubble, with the truncate end upwards a 
Ee inches above the surface of the muddy sand. When 
touched or pulled they suddenly drew themselyes in with 
force so as nearly or quite to disappear. By-this action 
the highly elastic axis must be bent at the lower yah 
where it is naturally slighty curved, and I imagine it 
by this elasticity alone that the zoophyte fs enabled to rise 
again through the mud.” 4 
Bohadsch, as quoted by Johnston, says that the Pensa- 
'żulæ swim by means of their , which they use in the 
same manner that fishes do fins. Ellis says: “ It is 
an animal that swims freely about in the sea, many of 
them having a muscular motion as they swim along.” 
And in ano place he tells us, that “ these motions are 
effected by means of the pinnules or feather-like fins, these 
are evidently desi by nature to move the animal back- 
wards and forwards in the pi ga a o do the office 
of fins.” Mr. Clifton describes the Australian species as swim- 
ming rapidly in shallow water ; and the American naturalists 


all seem to that the Stick F ish, Osteocella septenirs- 
ona&s of Burrard Inlet, which has only a t crest of 
as Ellis calls them, swims 


polyps ane not pinnae, or 
about like a fish, and is eat@én by the dog-fish. 
There seems to be no doubt that the Sea-Pens and Sea- 
Rushes do live in groups together, erect, and sunk in the 
+ mud, and that they are sometimes found swimming free 
in the sea, but the question 1s, are the free imens those 
that have been disturbed by the waves currents, and 
do they afterwards affix themselves in the mud, or are 
they vagrant specimens that live for a time and then die 
or are eaten ba thelr struggling being mistaken for 
swimming? Dr. Johnston observes, that when the Sea- 
Pens are placed m a basin or plate of water, he never 
observed a change of position, they remain in the 
same place and lie with the same side up or down just as 
they have been putin. That is my own ience even 
when they are placed in a deeper vessel, but this may 
arise from the animal having lost part of its vitality before 
it was taken. 
It may be useful to give the synonyma of these animals. 
 Osteocella, Gray, Cat. Pennatulide, 1870, p. 40, Ann. 
and Mag. Nat Hist. 1872, ix. p. 405. 
Pavonaria, sp. Stearns, Mining aud Scientific Press. 
San Francisco, Aug. 9, 1873. : 


Veriliia, S ifornian Acad. Sci, Aug. 18, 1873. 

1. Osteocella cliftoni, Gray, Cat. Pennatuli 1870, p. 
40; Ann, and Mag. Nat. Hist. 1872, ix 

Hab., Western Australia (G. Clifto -), B.M. 

2, Osteocella septentrionalss, Gray, Ane and Mag. Nat. 
Hist. 1873, ix. p. 406 (style only). 

© New Marme Animal,” Sclater, Brit. Assoc, Aug. 20 


1872; NATURE, vol. vii p. 436 (with figure of fish, of 
which it is said to be the notochord). 
“ Axis of Pennatulid”JH. N. Moseley, NATURE, Sept. 
26, 1872, vol. vi. p. 432. ; 
“ Pennatulid,” Dawson, NATURE, Oct. 24, 1872, vol. vil 
p- $16; Whiteaves, Nat. Hist. Soc. Montreal, 1872. 
New Alcyonoid,” Stearns, Proc, Cal. Acad, Sci, Feb. 


187 v. part I, p. 7. 

avonaria blakei, Stearns, Mining and Scientific Press, 
San Francisco, Ang, 1873. 

n Steams, Proc. Acad, Cal. Aand. Scis 


Verrillia blakei, 
a 18, 187 e *% 
ah Gulf of Gaorgia; Paradda Grek, “neue New 
Westminster, Washington Territory: Herd, Claude 
Doane, Stearns, Cham Frasers River: Dick an 
Nelson. B.M . 
_Mr. Stearns’s in the Proceedings of the Califor- 


nian Academy of Sciences is a reprint of the paper in the 
San Francisco Mining and Scientific Press, with a few 


additions, and the addition of a new sub-genus, Verriliia,” ` 


although he quotes Osteocella, 


Since I have seen the proof of this paper, thee 


Hon. Justice Crease has informed me that he has for- 
warded to me a series of the animals of Osteoced/a, and 
also an account of the animal from an examination of 
fresh examples by Dr. Moss ; the latter has arrived, and 
I communicated it on September 25 to the Zoological 
Society ; it is illustrated by figures. J. E. GRAY 


THE RELATION OF MAN TO THE ICE- 
SHEET IN THE NORTH OF ENGLAND 


N the interesting review of Sir Charles Lyells “ An-” 
‘| tiquity of Man,” communicated to NATURE of Oct. 
2, Mr. A. R. Wallace mentions the fact that “there is as 


yet no clear evidence that man lived in Europe before 
the Glacial ey and even if he did so, the action of 
the ice-sheet woul po have obliterated all records 
of his existence.” The fact was true when it appeared, 
but both the fact and the remark which follows it, may 
now have to undergo considerable modification, The 
Committee for the Exploration of the Victora Cave, near ` 
Settle, Yorkshire, assisted by a grant from the British 
Association, have just made a discovery which may prove 


| 


i 


to be of the greatest importance not only to the geolg.-. 


ists of E but to all those. who take an interest ir 

e origin and early history of man. 

In May 1872 the Committee were explori 
bed in the ceve, which occurred at 2 consid e depth 
beneath other deposits. It was full of hyena-dung, 
broken bon and teeth. A quantity of these were sent 


to Mr. Busk for determination, and he kindly returned 
the following list :— 
Elephas primigenius Rhinoceros tickorinus 
Ursus ` Bison 3 
Ursus prisius Cervus elaphus 
Hyæna spelea - = 


These are well known to represent the fauna of the 
river gravels in the south of England. Among them was 
a bone which pumled even Mr. Busk, and he has only 
now given his mature and definite opinion on the subject. 
He writes : “ The bone is, I have now no doubt, human ; 
a portion of an unusually clumsy fibula, and in that 
respect not unlike the same bone in the Mentone skele” 
ton” When Mr. Busk has taken some time to consider 
the question there are few scientific men who will dispute 
his verdict- The occurrence of the bones of man with 
this group of animals is a new fact for this part of the 
Eager: but one that talsht be expecied from a similar 
co-existence In the south of England, in Kents Cavern, 
Wookey Hole, and elsewhere. 

But at Settle this discovery possesses a far greater 

e 


a bone - 
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interest from the evidence there of the relation of these 
animals and man to the t ice-sheet. This hyæna- 
bed dips into the cave, and has been worked only a short 
distance from its mouth ; but at the mouth itself, vertically 
under the farthest projection of the overhanging cliff, Les 
a bed of stiff glacial clay containing ice-s ed boul- 
ders. This bed dips outwards at an angle of about 40°, 
and evidently lies on the edges of the eis containing 
man and the older mammals. It'has been suggested that 
it may have fallen from the cliff above, and therefore may 
not qoy have come into its position in glacial 
times, hug, on a careful consideration, this is quite im- 
possible. poh it hes a great thickness of talus or scree, 
which is made up of fragments of limestone split off from 
the cliff above by the frosts of successive winters. If all 
this were now removed it would be barely possible for the 
glacial drift to fall from the cliff above to its present 
position, but if all the talus were restored to the cliff, of 
which it forms the waste, such a fall would be impossible. 
It 1s quite clear, from the waste of the cliffs which has 
taken place since the glacial drift came where it now lies 
that the cliff then projected many feet farther out and 
would prevent such a fall. 

A strong argument lies also in the fact that the loose 
talus all es above the drift and is quite free from mud, 
whereas all the deposits below it are heavily charged with 
it, and the mud is just such a fine impalpable stiff mud as 
would result from the grinding of glaciers and the flow of 

lacier water. It seems probable that the drift is really 

e remnant of a moraine lateral or profonde, left here by 
a glacier or an ice-sheet, and that the remains of the older 
mammals and of man disinterred from beneath it are of 
an age at any rate previous to the t ice-sheet of the 
Irish Sea basin. But there is another line of argument 
which tends to the same conclusion. Three years ago 
it was believed by most geologists that the fauna here 
disinterred had never existed in this particular area—and 
why? because their remains had never been found in any 
of the river deposits of the district. It was supposed 
that the great extension of the ice prevented their mi- 
gration hither. It is clear, now that we have found these 
Temains in caves, that they must have peopled the 
northern district at one time as thickly as they did the 
south of England, where their bones are so common in 
river gravel, But thew remains in the northern district 
occur now only in caverns, and have been removed from 
the open country. When we compare this removal of the 
mammoth-fauna over certain districts with the presence 
of evidence of land glaciation on a great scale, we begin 
to see that they bear a definite relation to one another, and 
that the ice-sheet was the great “ besom of destruction” 
which swept away all remains of the older inhabitants 
from those portions of the country adjacent to the great 
ice centres.* 

Again, there’ is another matter relating to this question 
which has hardly received the attention which it deserves. 
This is the complete absence of paleolithic implements and 
the fauna which is usually associated with them in the river 

vels of the south,over co-extensive areas of the north of 
ngland, indicating the removal of palseolithic man from 
_ those areas by the ice-sheet. If I am not much mistaken, 
this discovery at Settle may have an important bearing in 
several ways, It will carry back the proofs of the an- 
tiquity of man to a time previous to the ice-sheet, that is 
to interglacial if not to preglacial times. It will corrobo- 
rate the opinions expressed by Mr. Godwin Austen, Mr. 
James Geikie, and others, that the older valley gravels of 
the south of England are not of an age subsequent to 
the Tull of the North. And it will sive gorme support to 
the views of Messrs. Searles Wood and Harmer, the 
Till of the north- west of England, though older than the 
great submergence, is probably of younger date than the 
greater part of the drifts of the east coast. 
* Geelegical Magasins, vol, & p. yo 
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The Cave Committee will continue their work with 
redoubled vigour. It is much to be hoped that the 
scientific public will come to their assistance, and not let 
the expense of the undertaking fall, as now, almost 
entirely on the district of Craven.t 

R H. TIDDEMAN 
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: ATLANTIC FAUNA 


J AST May the s.s. Hibernia belonging to the Telegraph 
Construction and Maintenance Company, was des- 
atched to repair the French Atlantic Cable, ın which a 
ult was indicated some 200 miles from Brest. A brief 

account of some of thé animal forms obtained by me in 

that expediton may not be without interest to some of 

the readers of NATURE. PA i 

To Mr. R London, superintending the expedition, I am 
greatly indebted for the tan facilities that he afforded 
me, of obtaining i of the deep-sea fauna, The 
first cast was about 100 miles nearly due west of 
Brest, at a depth of 83 fathoms. Here we found numerous 
valves of a fife Ophiocoma, with rays nine inches 
in length, which when handled broke itself into numerous 
fragments, Echinus Lividus, Spatangus purpureus, &c. 

t the surface wa obtained by means of a towing-net a 
abundance of a minute Entomostracous crustacean 

of a greenish-blue colour, with deep sapphire eyes, a 

Cydippe, two species of Idotea and Polybins Henslow. 

On the Atlantic cable, which was raised to the surface 
at a point 112 miles west of Brest, were found numerous 
shells of a small boring mollusc, one of the Pholaaide, 
apparently Xyloptaga, The outer covering of the cable, 
consisting of tarred manilla hemp, was perforated in 
many places by the round holes which they had formed 
and in which their shells were found. In places they had 
penetrated the outer covering, and had passed between 
the iron wires to the gutta percha core, in which they had 
made numerous shallow indentations, but ın no case had 
they penetrated this to any depth. This cable, it will be 
remembered, was laid in 1869. 

We now steamed about 87 miles westward to the 
edge of the Little Sole Banks, where the water deepens 
from go to 480 fathoms within a distance of a few mules. 
Here the cable was again hooked and brought to the sur- 
face from a depth of about 300 fathoms. Adhering to its 
surface was a species of Pycnogonnm in t abundance. 
The specimens lived for some time after being brought to 
the surface, and moved about sluggishly. 

A few bright red anomourous crustaceans were also 
obtained. hese were very active, and lived for some 
days in a bucket of water. 

They had, while in confinement, a peculiar habit of 
drawing their claws over their head, antenn, and eye 
which ed the idea that they were confused an 
dazzled by the extraordinary amount of light to which they 
were exposed. 

A species of Tubularia of great beauty grew abundantly 
in clusters on the cable, and throve well in confinement. 
The cable was thickl wn with Sertudarias of 
various species, moored to which by their hinder legs a 
species of Caprella, diabolic in appearance, but sluggish 
and inactive in nature, abounded. 

A few miles farther westward the cable was raised from 
a depth of 480fathoms. Sertuldarias, Tubularias, Caprella, 
&c., were still abundant; but the Pycnogonum was con- 
spicuous from its absence. 

In the recent expedition in which the Great Eastern 
and Hibernia have been a in endeavouring to 
repair the Atlantic Cable of 1865, the natural history re- 

ts have been much more meagre. Perhaps the most 
interesting objects obtained are some fragments of rock, 

ted 

i Meeara. Birkbeck and Co, Craven Bank, Settle, have kindly cansan: 


16_ 


consisting of Hornblende with interspersed crystals of 
quartz, found in lat, 51°56’ N.,long. 35°45 W., at a depth 
of about 1,760 fathoms. 

FRED, P. JOHNSON 








NOTES 

Pror. SYLVESTER has recently made a discovery which is 
likely to create some interest, not only amongst mathematicians, 
but also amongst mechsniclans and instrument-mskers, By 
means of a sort of lasy tongs he has succeeded in converting 
spherical motion into plane motion, a result, we believe, hitherto 
looked upon as unattainable, This discovery will form the sub- 
ject of a communication which Mr. Sylvester is announced to 
lay before the London Mathematical Society at its Annual 
General Meeting on Thursday next (November 13). 


THE two gentlemen recently elected to Sclence-Fellowships 
at Oxford, are remarkable instances of success attending most 
irregular and unusual undergraduate careers, Mr. Yule was at 
one time a boy at Magdalen College School, he obtained the 
Brackenbury Scholarship for Physical Suence at Baliol College, 
but was obliged to throw it up after a short time, on account of 
his failure to pass the classical examinations of the University. 
He bethought him of the more merciful erdinances of the sister 
University, and having obtained a Scholarship at St John’s 
College, Cambridge, proceeded on his undergraduate course m- 
checked by the lessened berrler of the previous examination. 
After being placed senior in the Natural Sciences Tripos, he 
returns to Oxford, we may hope treasures from the 
East—and at any rate ready to use his vote for the improvement 
of the Oxford, Examination Statutes Mr. Macdonald is an 
individual who has come as near as is possible to achieving the 
feat of being in two places at one time. In fact, theoretically, 
he has been mtwo places at one time. He had the great 
courage and energy whilst holding a position in the Education 
Office, to enter as an Undergraduate at Merton College, and by 
consent of the College authorities he kept his term by sleeping in 
Oxford, which place he left every morning during term, so as 
to be at his official post, returning in the evening in time 
for hall dinner. - His office-holidays he employed in practical 
work in the Oxford laboratories, whilst analytical chemishy had 
to be studied in his own sitting-roem, converted for the time into 
a workshop. Such a history makes it very certain that the 
examination system has not failed at Merton College to secure 
at any rate a most worthy recipient of the fellowship. 


Tax election to the two vacant Fellowships at Merton College, 
took place on Oct. 30, when the choice of the electos fell upon 
Mr. John Wesley Russell, Lecturer of Balliol College, as Mathe- 
matical Fellow ; and Mr. Archibald Simon Lang Macdonald, 
Commoner of Merton College, as Natural Science Fellow. Mr, 
Russell was placed in the first class in Mathematics under Mode- 
rators, in Trinity Term, 1871; and Mr. Macdonald in the first 
class in Natural Science at the final exemination, in Michaelmas 
Term, 1871. 

_ Weare glad to be able to add St. John’s College, Cambridge, 
to the list of those which have opened their Fellowships to 
Students of Natural Science. Since 1868, the College has given 
Exhibitions yearly, and Foundation Scholarships since 1870, for 
the encouragement of a knowledge of Physics, Chemistry, and 
Biology, On Monday last the Master and Seniors, in proof of 
their desire to place the Natural Sciences on the same footing as 
Classics and Mathematics, elected one of their scholars, Mr, A. 
H. Garrod, B.A, who was a Senior in the Natural Science 
Tripos of 1871, to a Fellowship. 

Axsour the end of January 1874, there will be an election to 
a scholarship in Natural Science at Exeter College, Oxford, can- 
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didates for -which will be examined in biology, chemistry, and 
physics, Candidates are not expected to exhibit speria? know- 
ledge of more than one of the above subjects, and preference 
will be given to a candidate who excels in biology, or one of its 


branches. The candidate selected will have to satisfy the col- - 


lege that he has sufficient classical and mathematical knowledge 
to pass responsions. There is no limit of age disqualifying can- 
didates for this scholarship. The scholarship is of the annual 
value of 80/., tenable for five years from matriculation. The 
scholar elected will have the use, during term, of a place in the 
histological laboratory of the college. For infomation 
application should be made to Mr. E. Ray , Natural 
Sclence Lecturer, Exeter College. 


Mz CHARLES J. E. YULE, of St. John’s College, Cambridge, 9 


wishes us to statothat he is not ‘‘the Cambridge B.A.” whose 
letter appeared in last week’s number. 


AT the Commitla, held on Thursday, October 30, at the . 


Royal College of Phymcians, Dr. Robert Druitt was elocted a 
Fellow of the College. The president announced that the 
Harvelan Oration in the ensuing year would bé delivered by Dr. 
Charles West. The Gaulstonien Lectures will be delivered by 
Dr. J. F. Payne ; the Croonian Lectures by Dr. Murchison ; the 
Lamleian by Dr. Sibson. 


WE regret to record the death, on Oct. 24, of Dr. Crace 
Calvert, F.R.S., F.C.S. The illness which caused it was con- 
tracted at Vienna, whither he had gone to act as juror in the 
International Exhibition, The Soesrwal of the Society of Arts 
furnishes some particulars concerning the work of Dr, Calvert. 
Asan analytical chemist his renown was European. He left 
England as a youth to pursue his education’ in France, and in 
the schools of that country secured many honours by the awards 
which he obtained. He subsequently pursued the study of che- 
mistry, and was appomted assistant chemist at the Gobelin 
works, under his learned master, Chevrenl Soon alter his ræ 
tum to England, he commenced reading a series of papers before 
the Society of Arts on chemistry applied to industry. At a later 
date, when the Soclety of Arts proposed to establish Cantor 
lectures, he gave the proposition his hearty support, and de- 
livered two courses of lectures on ‘‘ Chemistry applied to the 
Arts.” He also delivered courses on’ “ Synthesis and the Pro- 
duction of Organic Substances,” on ‘' Aniline and Coal Tar 
Colours,” and on ‘Dyes and Dye-stnffs other than Aniline.” 
1846 he settled in Manchester, and was soon after appointed 
Professor of Chemistry at the Royal Institution there. He was 
also for some time a lecturer at the Manchester School of Medi- 
cine. Ais connection with the Manchester Sanitary Association 
led him to hygienic investigations—one of the principal results 
of which was a patent for the application and preparation of car- 
bolic acid. In scientific clcles great interest attached to Dr. 
Calvert’s protoplasmic investigations, some of the results of 
which were communicated in a paper read at the meeting of the 
British Association in Edinburgh some years ago, and afterwards 
published in the Transactions of the Royal Society. Dr. Calvert 
was a Fellow of the Royal Society of England, a Fellow of the 
Chemical Society, and an honorary Fellow of the Chemical 


Society of Paris, He was also a member of the Royal Academy 


of Tunn, and of the Imperial Academy of St. Petersburg. 

THe death is announced of Prof J. A. F. Breithaupt, of 
Freiberg, the well-known Mineralogist, on October 22, at the 
age of 82 years. 

Ocan Highways announces the death from scurvy on the 
Novaya Zemlya Coest, of the distinguished Norwegian SENS 
Explorer, Captain Sivert Tobleson. 


AT the moeting of the Royal Geographical Society last 
Monday, Sir Bartle Frere, the President, sald that, though there 
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was no further news of Dr, Livingstone, the Jatest accounts of 
both the expeditions sent out inthe hope of meeting him, tell of 
satisfactery progress. Of the West Coast Expedition under 
Lieutenant Grandy, R.N., the latest direct accomnts state 
that the expedition had just left San Salvador, about June 16, 
in good health, so that we may one day hope to hear of 
thelr further progress in their search for tidings of Livingstone, 
and every step of their progress will add to our knowledge 
of that most interesting, but little known, reglon. Comparing 
Consul N&vtton’se dates with those of Dr. Beke’s Portuguese 
informant, published on Saturday last, Sir Bartle Frere 
thinks we must await some confirmation of the latter report before 
concluding that Lieutenant Grandy had turned back. The 
other expedition started under Lieutenant Cameron on the east 
coast, and notwithstanding all delays, Lieutenant Cameron made 
a fair start for the lake region ; and, by the Jatest’accounts, was 
pushing on with every prospect of reaching a district where he 
was most likely to obtain tidings of Livingstonea—Mr. C. 
Markham, the Secretary, read a paper giving some interesting 
information connected with the voyage of the Pwaris to the 
Arctic regions, and a discusion followed in which the desir- 
ability of another Arctic expedition was strongly urged, some of 
the’members proposing that, if Government refused, the society 
itself should send one, bnt this vlew was controverted by Captain 
Sherad Osborne, who maintamed that such an expedition, to be 
successful, should be under the anspices of the Government. 


We have great ‘pleasure fin calling attention to a series of 


"science lectures for clerks and working-men, which are to take 


placo in South Place Institution, Finsbury. The first thes lec- 
tures, on November 4, 11, and 18, are by Prof. Duncan, F. RS, 
on the Geological History of the Earth, and these are to be fol- 
lowed by others on Light, &c. The gentlemen who get up these 
lectures deserve great credit, as they expect to be considerably 
out of pocket in their endeavour {to place science lectures by 
the most eminent scientific men within the reach of the classes 
mentioned, who, we hope, will take ample advantage of the 
opportunity. The charge for admission is almost nominal. 


AMONG the Local Societies, concerning which we have re- 
ceived information since we published our list, i» the “Junior 
Philosophical Society,” a London Society which ‘meets on the 
second and fourth Friday of each month from October to June, 
at8 r.m, The Society seems earnestly bent on work in the way 
of reading pepers, and occasional excursions, no member being 
admitted who does not prove his willingness to take his share in 
the work of the Society. Many of the papers to be read this 
winter are on important sclentific questions ; and we would re- 
commend the Society to the attention of those young men who 
are within convenient distance of the meeting-place, 6a, Victoria 
Street, Westminster. 


His Excellency Senor Don Gregorlo Beintea, Minister Pleni- 
potentiary of the Republic of Paraguay, hes appointed Mr. 
Charles Twite, BL E., late reporter to the Royal Commission on 
Mines, who explored the mineral resources of Siam 3 M. Balanza, 
botanist, late Commissioner of the French Government to New 
Caledonia and Egypt; and Mr. Keith Johnston, F.R.G.S., 
members of a scientific commission to inquire into and report on 
the natural resources of Paraguay. Dr. Leone Levi, F.S.S., 
Professor of Commercial Law in King’s College, Consul-General 
of Paraguay in London, will edit the reports and exhibit them 
in relation to the economic condition of the country. Such re- 
ports will be published towards the end of next year. 


Tus Exhibition which will be held in Manchester, by the 
Society for the Promotion of Scientific Industry, of appliances 
for the Economical Consumption of Fuel, will be opened on 
December 18 next Ing with this subject, a gentle- 


man has placed a gold medal at the disposal of the Council of 
the Soclety for the best specumen of peat fuel that shall come 
nearest to coal in its use and character, special regard being had 
to 1ts cheap and rapid production. 

THE Council of the Institutlon of Civil Engineers have 
forwarded us a list of thirty-six subjects, on which they invite 
communications. 


Mr. ALBERT MULLER has sent us No. 2 of his ‘‘ Contribu- 
tions to Entomological Bibliography up fo 1862 ; ” further num- 
bers will appear as materials accumulate. The list contains a 
great deal of information, and it will no doubt be valued by 
entomologists. It may Be obtained from Mr. E. W. Janson, 
Museum-street. 


THE Director of the Imperial Russian Telegraph has given 
lus consent to the teansmission, free of cost, within the 
boundaries of the Russian empire, of messages announcing new 
astronomical discoveries. . 


Mx. Jaks DALLAS ®of Benakandy, Cachar, writing us on 
tho subject of'inherited peculiarities, says that a friend of his 
has a black-and-tan English terrier dog, two inches of the end 
of whose fall is folded back so acutely as to come in contact 
with the upper portion. A pup, of which the dog is the mm- 
doubted father, has inherited the parernal peculiarity, with the 
difference that, instead of the end of the tail being turned up, 
it is turned down. 


A smeins of methodical observations on the various move 
ments of a ship affected by waves was carried‘ out on board 
the ship Norfolk during her last voyage from Melbourne 
to London, The observations during the voyage (from July 
a4 until October 16) were effected by self-registering instru- 
ments, under the care of Mr. W. T. Deverell, on behalf of 
Mr. Spencer Deverell, of Portland, Victoria, who hes devoted 
many yess’ study to the, mathematical investigations of the 
movements of ocean waves and to their action upon a floating 
body. A complete report will constitute no doubt a valuable 
contribution to naval literature. 


Ir is stated that the steamer Tuscarora, under the command of 
Capt. George E. Belknap, hag lately been fitted up at San Fran- 
cisco to undertake the labour of making soundings between the 
Pacific coast and Japan, in connectiun with the new cable route. 
On the detail of the Yusiala, for service in the Pwaris search, 
the sounding apperatus, which had been put on board for a simi- 
lar service between New York and the West Indies, was trans. 
ferred to the 7uscarvrc. This included a supply of new steel 
wire, with Sir William Thomson's patent reel, The vessel was 
to proceed early in July to Puget Sound, and thence, by way of 
the Aleutian Islands, to Hakodadi 

IT is stated by the 4 au and New Zealand Gasetie, that 
the Government has its willingness to grant a site for th 
proposed Adelaide univernty ; to give 10,000/. towards the cost 
of its erection, provided an equal amount is reused by private 
subscription ; and to provide an annual grant equal to 5 per cent, 
on other subscriptions, 

THE great Exhibition of Vienna (we learn from the Fournal 
of the Society of Arts) is to be commemorated by the establish- 
ment of an ‘‘ Athensum,” as it is called, modelled after the 
Conservatoire des Arts et Meters of Paris, and the Museum of 
Industry at Brussela, for the special instruction of workmen and 
small manufecturers It is to be installed in the midst of the 
industrial quarters of the capital. A large quantity of drawings, 
dengns, models, instruments, machines, toole, raw and pertally 
manufactured materials, have been promised by exnbitors, and 
Baron Schwars-Senbom, director of the exhibition, has presented 
a collection of between three and four thousand vohones of book 
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connected with industrial 
with a capital of more than 11, 500%. 


Ow Sept. 1, m earthquake took place at 4.10 p.m. with 
slight shocks at Drama, in European Turkey. There was an 
” earthquake at about 9 P.W. on Sept. 6, in Armenia, at Erre- 

* roum, and elsewhere. shocks of earthquake were felt 
on Aug. ar, in the City of Gastemela, but very few houses 
wero damaged. o 

La Nature records th® recent death of M. Godard, senior, 
the oldest of French aeronauts. f 


‘Tre additions to the Zoological Socigty’s collection during the 
past.week include a Bosmean’s Potto (Perodicticus sotto)| from 
Africa, and a Bluo Magpie ( Cyxrmopolixs cyanus) from China, pre- 
sented by Rev. A. W. Peter; two Urine Dasyures .( Dasyurus 


The establishment starts 
¢ 


ursinus) from Australia, presented by the Acchmatiaation Soci- |- 


ety of Victoria ; an Alpine Marmot (Arclomys mormetia), an 
Inconvenient Curassow (Cras tecommoda) from S. America, a 
Red-bellied Thrush (Zkraws rufvenigis), a Reds Oven-bird 
(Furnarius rufus), and two Yellow Trupials (Xantheroseus favus) 
from Buenos Ayres; a Hoffmann’s Sloth (Chelopus hagfaeanni) 


from Panama, purchased ; « Sun Bittern (Kurypygu žalias) from ; 


. S. America, deposited. 








THE SELECTION AND NOMENCLATURE OF 
DYNAMICAL AND ELECTRICAL UNITS* 


WE consider that the most urgent portion of the task entrusted 
to us is that which concerns the selection and nomencla- 
ture of units of force and energy; and under this head we aro 
if ele M oier a oeme one oa 

_ A more extensive and difficult part of. our duty is the selection 
. and nomenclature of electrical and magnetic units. Under this 
Read Se dre prepared it ee ee 


selection, but only an interim recommendation as regards 

Ay te prea ia it has been y for person 
to e necessary for’ 

“win wibe to spediiy a in what is called ‘ 2 


to mention the three fundamental units of mass, 
‘and time, which he has chosen as the basis of his system. 
necessity will be obviated, if one definite selection of. three fun- 
damental units be made once for allpand accepted by the general 
consent of scientific men. We are strongly of opinian that'such 
a selection at once to be made, and to be so made that 
there will be no t necesnty for ing it. 
We thini that m tha selection each derived unit, 
all arbitrary multi divisions by powers of ten, or 
a wielded, afl TA E A 
of fundamental units of force, work, electrostatic, and electromag- 
netic elements, must be fixed at ane common Isvel—that 
namely, which is determined by direct derivation from the three 
“fundamental units once for all selected, 


The out of this involves the adoption of 
some units are Morr tua Dance sall in 
compeilson with inc es occur in practice ; bute 
remedy for this incon’ is ed by a method of denot- 
ing decimal multiples and sub-multi has already been 


extensively adopted, and which we desire to recommend for 
use 


On tho initial question of the particular units of mass, len 
and time, to be recommended as the basis of chs wane veer 


discussed the claims of the gramme, the mare the 
second, as against the gramme, the centimetre, and the second ; 
the former oa an advan as the 


of the name merr, 
ing the unit of mass practically identical 
with the mass of unit oof water ; In other words of making 
the valuo of the density of water practically equal to unity. We 
are now all but unanimous in regarding this Iatter element of 
simplicity as the more important af the two; and in su of 
_ this view we desire to quote the authority of Sr W. 


“+ First Ropott of the British Assocation Committees on Units. 


who has fora long time insisted very strongly upon the neceasity 
of employing ula which conform fo this conden 

We ly recommend the general adoption of the centi- 
metre, the gramme, and the second, as the three fundamental 


to the units of electrical and c o hence derived, 
wo recommend that be inguished from ‘absolute’ 
units otherwise y the letters “C. & S.” 


derived, 
these being the initial letters of the names of the three 
ger a sen i ahon aadaatabla wold i ths of 


most of us, be better than the j gmon CGS. 
unitof......” Several ef names have already been 


represented by 
approximately ro* C. G. S. units of resistance. The “ is 
approximately 
the “frad” is approximately — of the C. G. S. unit of 


anA expresslan of high decimal multiples and sub-mnltipl 


wo recommend the 


5 
! 
i 
F 


equivalent to tho prefix sixth. The prefixes Aso, Acct, 
GEE Cae ais can alt ha ceplyed la tiae dual eee Da 
all new names of 


ry 
Dynam is equally intelligible, but awkward in sound 
to Hsh ears. The shorter form dyne, though not fashioned 
to strict rules of ology, will probably be y 
prefe in this country. ing in his estrable 


uest 
that the word erges or erg be strictly limited to the C.G. S. 
a a foe Aa a 
.3. o ing measured 

Bo anant t vark ieee by 
The C, G. S. mit of power is the power of doing work at the 
rate of one erg per second, and the power of an engine (under 
iven conditions of working) can be specified in ags second, 
For rough com with the vulgar (and warlable) units 

gravitation, the following statement will be 


The weight of a gramme at part of the earth’s surface 
is about 980 dynes, or rather less akilodyne. . 
The weight of a inlogramme is rather less than a megadyns, 
being about 980,000 dynes. 
Conversely, the dyno is about 1'02 times thé weight of a milli. 
* Before a either or as ma; 

Toril mag ox magal ( euphony y suggest), may 
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gramme at any part of the earth’s surface, and the megadyne is 
about 1'02 times the weight of a e. 

The kilogram-metre is rather less than the erg-eight, being 
gabout 98 million ergs. 

The gramme-centimetre is rather less then the kilerg, being 
about 980 erga. 

For exact comparison, the value of g (the accelmation of a 
body falling m vacuo) at the station conmdered, must of course 
be known. In the abore comparisons, it is taken as 980 C.G.S. 
sa hig asa 

horse-power is about three quarters of an erg-ten per 
second. More peany, itis 7°46 erg-nines per second, and one 
farce de chval is 7%6 erg-nmes per second. 


The mechanical valent of ane gramme-degree (centigrade) 
of-heat is 41°6 megalergs or 41,600,000 erga. 








SCIENTIFIC SERIALS 


In the current number of the Quarterly Journal of Microscopic 
Science, Mr. E T. Newton commences with a paper on ‘he 


Structure of the Eye of the Lobster, his observation being the 
result of suggestions from Prof. Huxley. The structure of the 
eye 1s minutely discussed, and the accompanying illustrations 
sre abundant. Asa concluding remark, we Head thet “‘Notwith- 
standmg all that has been written up to the present time con- 
cerning the mode of action of the compound arthropod eye, wo 
are still unable satisfactorily to solve this difficult physiological 
1oblem.”—A paper by Prof. Betz, of Kieff, on the methods of 
ee j the structure of the central nervous system in Man, 
will be found of special interest, the hardening, and 
tinting of specimens being discussed.—M. Pasteurs new con- 
etbatians to the of Fermentation, are translated from the 
“Comptes Rendus,” and Prof. H. L. Smith’s peper on Arche- 
blosls and H esis, is reprinted from the Zens.—A 
Résumé, by Mr. W. Archer, of recent observations on Parasitic 
Alge, is followed by Dr. Klein’s Contributions to the Anatomy 
of Anuerbach’s Plexus in the Frog and Toad, and this bya 
valuable series of observations by Prof. Lister on the Natural 
History of Bacteria, in which a study of the hfe of Bacteria 
under different circumstances as reguids the fluid in which they 
w, shows that their al appearance, size, and shape 
epend in great measure on the fluid in which they are growing, 
their removal from one to another fluid them to take on 
nite a different form, and their replacement the reassumption of 
the condition. Many important facts are to ba learned 


from paper. —Mr. E. R. Lankester describes in detail the 
mi 1c and ic appearances of a new Peach- 
coloured Bacterium, named by him Bacterium rubescens. The 


TMA colouring matter he names Becterio-rubrin. This Bacterium does 


not generally occur in isolated L pinde but generally forming 
films, encrustations, or tufts, ost are [ ted in adherent 
masses, several excellent drawings of w accompany the 
paper. 

The Fournal of the Franklin Institute, Sept. 1873.—This 
number contains a useful paper by Mr. Hugo Bilgram, on the 
theory of steam governors —In ent reports on the 
decay and preservation of timber, Cram and Gillmore 
recommend the Seely process. as the bat. It consists ın sub- 
jecting the wood to a temperature above the boiling point of 
water, and below 300° Fahr. while immersed ina of creo- 
sote a sufficient length of time to expel the moisture. When the 
water lg thus expelled the contain only steam ; the hot oil 
is then quickly replaced a bath of cold ofl, by means of 
which change the steam tn pores of the wood is condensed, 
and a vacuum formed into which the oil is forced by atmospheric 
presure and capillary attraction. Gen. Gillmore thinks a 
wooden platform, sthoroxehly creesoted, would last twenty to 
thirty years, and be better than a stone platform d 
that entie perlod.—An important paper by Prof Thurston 
(extracted from the /ron Agr), treats of the molecular changes 
produced in iron by variations of tem re.—Mr. Mott points 
out the conditions of good construction m lightning rods, and Dr. 
Feuchtwanger gives some information as to nickel and its uses 
in the arts, comage, and nickel plating.—An cil discovery of 
unusually rich character is announced from the neighbourhood of 
Titusville, Pa ; the production of the new region being esti- 
mated at 30,000 barrels per day. 


Der Naturferscher, September 1873. -We note, in this num- 
id 
e e 


ber, two striking observations in animal physiology. One of 
these refers to the torpedo, which has been a puzle to physolo- 
ists, Inasmuch as, while giving shocks strong enough to lame or 
another animal, its own muscles do not show the least con- 
traction, Du Bols Reymond’s hypothesis is, that while the 
stimulation to discharge forth from the central organ, the 
same organ sends out at the same time a comnteractive influence 
through the nervous system, which neutralizes the excitability of 
the nerves. M. Franz Boll took a recent opportunity of ex- 


with the fish on the Italian coast, and, among other 

i he tested this theory by cutting some nerves, and watch- 
ing muscles when he stimulated th nerves, The 
neu stimulation being thus cut off, the muscles should, 


he thought, contract, if the hyphothesis were tue; and did 
so, the muscles of the unsevered nerves remaining at rest. Still, 
he hardly thinks the expefoment decisive, because nerves are 
more excitable after section.—The other observation us by Prof 
Fick, who has found, by manometric measurement, a less pres- 
sure of blood in the left ventricle than in the aorta; 80mm. of 
mercury in the one case, 194 to 128 in the other (ina dog). He 
supposes the blood, only partially filling’the ventricle, at the apex, 
to be shot against the semihmar valves, forcing them open by its 
VIS DDA. the neighbourhood of the valves the must 
quickly mse. eIn short, ay the author puts it, the blood is not 
praed, but Aued (geschleudert) into the aorta —There is a use- 

abstract of the chief points in a by Prof. Abbé (to 
Schulze’s Archsv) on the capability of the microscope and {ts 
lumits, He,seeks to xhagy, by physical deductions, that the hmit 
of i is as good as reached, in om best systems. 
Some curious observations by M. van Tieghem are given in a 
note on the ind ence of the individual o: of the em- 
bryo of plants.—M. Ebermayer, we find, has examining 
the influence of forests on ozone-contents of the air; he states 
there us more orone in and near forests then in the bat 
among the denser branches there is somewhat Jess than in the 
open eee tie orat; and in the tops of the trees 
there is more than in the lower parts. —Several French Academ 
notes are abstracted : on the etic foice of annealed stecl, 
on development of electricity in liquid mixtures, on the planet 
Mus, &c ; also Society papers. Some meteorological 
eee as to distribution of heat in Switzerland deserve 
notice. 


Butin. Mensuedl de eat o edentate de ae 
August—In a peper on the ‘Canses the D oa 
of our Rivers,” M CR Wattel enters at 1 vga det 
question of the French river fisheries, which will be read with 
interest by fish-cultunsts Some i ing information as to 
the effect of Gh deere and trade on the rivers is given ; but the 
great danger to the fisherles hps in the unrestricted destruction 
of immature breeding-fish: and M. Wattel recommends that 
stepa should be taken to prevent over-fishing and to facilitate 
the erection of fishways on the rivers — notes of Dr. 
P. Marts on the acclimatisation of various sorts of Eucalyptus 
in Algeria, are int -—The results of the iments 
to produce different coloured silks go to show silk- 
warms fed on cherry-leaf produce a bright chromo-yellow- 
coloured silk, those on pear-leaves a darker shade of the same 
colour, those on apple-leaves a nearly white silk, but coarser 
than that of the mik-worms fed on mulberry-leaves.—An 
extract is given of a work by M. E, Perns, on “Bids and 
Insects,” in which he considers the advisability of protecti 
mnall birds. M. Penis, granting all the bids are insect: 
vorous, either continually or occasionally, acknowledges the good 
they may do, but doubts whethera large rion of the insects 
destroyed are hurtful to man ; and he raises nestion whether, 
therefore, itis desirable to protect birds to kill what would other- 
wise do no harm. 

The September number commences with a paper by the 
Secretary on some Australian the introduction of 


which into Algeria is pro —An interesting paper on the 
breeding of ostriches in eta? Bo contributed by Capt. Crepu, 
who has kept several of these birds, His observations 


throw much light on natural history of the ostrich, M. 
Comber describes the mortality which has selzed the deer and 
other animals in Victor Emmannel’s park ot La Mandra 
The calamity is at partly to over-crowdmg and partly to 
the want of shelter and p protection, In 1865, when the 
park eni inde were cacohilly ealdivaicds 13 dexthe occnrred. 

1873, the’ park being left in its natural state, 172 deaths are 
TE important paper on the production of mik is ihe 
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result of a conference at the Jardin d’Acclimatation in July, and 

pears opportunely at the present moment, when the subject is 
ateac 63 much pablie attention —M E, Perris continues his 
remarks on ‘' Birds and Insects.” 








SOCIETIES AND ACADEMIES 


MANCHESTER 
Literary and Philosophical Society, October 7 —E. W. 
Bmney, vice-president, in the chealr.—‘‘ Atmospheric Refraction 
and the last rays of the Settng Sun,” by Mr. D. Winstanley. It is 
iecoided in the of this Socicty that a letter dated 
from Southport and wntten by Dr. Joule was 1ead at the meeting 
held on the sth October, r869 In letter it is remarked thet 
“Mr. Baxendell noticed the fact t at the moment of the 
de ure of the sun below the horizon the last glimpse is 
ouied bluish peen.” Dr. Joule also observes that on two or 
thee occasions he had himself noticed the phenomenon in 
que ton, and that ‘‘yust at the uppereedge where bands of the 
son’s disc are ed one after the other by refraction, each 
band ot cht 


pool, fas hed 
san, and hes noti 


shines upon a well-cut diamond. The colour, however, is by no 
means constant, being often, as i the case of Mr.- ell’s 
observation, bluish and at times, as mentioned by Dr. 
Joule, quite blue. e pero od of its duration, too, is hkewise 
variable. Sometimes it but half a second, ordinarily per- 
haps a second and a er, and occasionally as much as two 
seconds and œ half examined with the assistance of a 


telescope, it becomes evident that the ray results at a 
certain of the solar obscuration, for it at the pots 
or cusps of the vinible segment of the sun, and when the “‘ set- 


ting” 1s nearly competa extends from both cusps to the central 
spaco between, where it produces the momentary and mtense 
Sal of coloured light visible to the maided eye. From the 
fact of the green cusps being rounded I apprehend that irre- 
dration contnbutes to the apparent magnitude of what is seen. 
The range of colour too as seen in the telescope us more 
vaned, and the duration of the whole phenomenon more ex- 
tended, than when the observation is made only with the naked 
oye. the increased 1ange of colours seen when the 
phenomenon is o with telescopic aid, I may mention that 
on the 28th of June the sea was calm and ace get cloudless 
at the setting of the sun. Of the final colonre 
diameters showed the first to be a full and Sagat sallow. 
which was peel followed by the usual green, and then for a 
second and a by a full and perfect blue R the 
increased duration of the colom, I have found thet when the 
atmosphere is sufficiently favourable to allow a power of sixty 
diameters being employed with a three-inch object-glass, the 
Kreen elect is soen at tiat part of the sun’s hmb m contact with 
horizon even when one half the sun is still unset, and of 
course from then till final disap a The dierent colour 
seen, together with the order of their a 
of the prismahe action of the atm Eo. katha caua A ther 
production, and the interception of of te horizon or the cloud as 
the cause of thelr se 
view, it becomes 


n this cose a semicircular d'a a e pers 
siralehit edge dmded tha Gala of now into equal parts, from 
Oan oE mica a oracioa (ie Ughi The diaphram was placed 
in the focus o Seend Irene it evay padres of 
the sun's limb could be i turn exammed, and that too in the 
centre of the field, to as to be equally subjected to the minimum 
of the peculiarities of the instrument. on the sun’s lower 
limb was allowed to descend into the field of view the first rays 
were intensely red. After a momentary duration they gave place 
in succession to orange, yellow, and green, which ethen lost 
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m the ce of the sun. The lumb gare 
, blue, and y purple, which latter T have thus 

fr never over seen upon the natural horizon. I apprehend that’ the 
c refraction is 


results hee given sufficiently prove that atmosp 
the cause of th 
departme below the horizon. 
Cambridge Philosophical Society, Oct. 20 —The follow- 
in communications were made to the Society : :—By Mr. J.C, W. 
S College : Mechanical means for obtaining the real 
roots of equations, — By Mr. A. Marshall, Se Jobas: 
Graphic representation by aid of a series of h some 


economic problems having reference to monopo r. EL 
H. Cunyngame, St. John’s: Ae PE 
of rectangular h; las with the same asymptotes. 

PARIS 


Academy of Sciences, October 27.—M. de EAIA 

resident, m the chair—The following papers were read: 
Bixth note on guano, by M, ChevreuL—Answer to Respighi’s 
note on the magnitude and variation of the sun’s diameter, by 
Father Secchi The author defended his method from Respighi's 
cribcisms as the effect of heat in di the 
during the passage through the prisms, He found that the eflectof 
heat on compound prams was very considerable, and therefore 
used his object-glass prism ; and stated that in a future letter he 
intended to show that there were true variations in the solar 
diameter.—On cystalline dissociation, by MM. Favre and 
Vahon. The authors continued the account of their re- 
searches, the present of the paper dealing with the 
valuation of the work done in the varions solutions.~~Note on 
the tertiary supra-nummulitec formation of the Carcassone basin, 
by M. re.—On certain cases of human double monstro- 
city, by M. Roulin.—Note on the ongun and method of 
development of om een monsters, by M. C Dareste.— 


New method of Danes substances held in suspen- 
sion by gases, a ly to ML. ladon, by MM. E Pelouze and 
P. Audouin —M, -Méneville sent a letter in which he 


asserted that the Phywloxere is not the cause, but a consequence 
of the vine disease.—Note on the swellings produced on vines 
rootlets by the P&yllaxera, by M. Max. Corn. Results of ex- 
ts on the destruction of the PA by means of 
carbonic disulphide, by M. Bartle. The author found that this 
agent was very successful, and that the doses could be reduced 


s, 


the coloured iays seen at the moment of the sun’s +’ 


e 


connderably but that different soils require different doses. — Qa A 


the action of the condenser on induction currents, by M. Lecocq 

de Bowbaudran.—On the ie a of h en, by Moe gris 
Viollette.—On the Capo diane Mt 
aie aienewen se etit. “ite 
found in 1 lolo of leaves as 


erally ereeaains: the former and the to 
less.—On the Rhizocephalous Ch , by 


On the uritubility of stamens, by M. E. Heckel. The author - 
has distinguished two orders of movement in these organs. 


See 
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mastered by a few months’ residence in a neighbouring 
country, whilst the other had done more to develop true 
culture than almost all other writings since. It is not 
proposed simply to substitute German or French for 
Greek, the advantages to be derived from which are now 
fully absorbed into the spirit of the nation, but, by the 
change, to leave a sufficient time, in addition to the edu- 
cation in modern languages, for the study of the Natural 
Sciences during tke school-boy period. That the dead 
languages form an excellent mental training no one doubts, 
but that Physics and Chemistry do the same is daily be- 
coming more certain ; and the tfe is not far hence when 
the facts and methods of Physiology and Comparative 
Anatomy will be so well known and assorted, that they 
may be placed in the same categqry. 





THE SOUTHERN UPLANDS OF SCOTLAND* 


aes range of hills, which in Scotlanfl extends from 

the German Ocean to the Irish Sea, having a N.E. 
and S.W. direction, has been aptly designated the Southern 
Uplands, This range is nearly parallel in its course to 
that of the Highlands proper. It exhibits hills, some of 
which attain'to an elevation approaching nearly 3,000 
feet; but its physical features, although marked in many 
localities with’ scenes of great beauty, are devoid of the 
stern and rugged grandeur which characterises the more 
northerly mountains of Scotland. The hills of this range 
usually consist of rounded and grass-covered undula- 
tions, or long tracts of plateaux. They have been specially 
named the “pastoral district of Scotland,” and their 
scenes have furnished subjects for many a pastoral song, 
and many a border ballad, 

The Southern Uplands of Scotland are cut deeply into 
by some of the streams which flow into the Solway Firth, 
the Esk, the Annan, the Nith, the Urr, and the Dee being 
the most important of them. They are drained on the 
southward side by the Cree and the Luce ; on the north- 
ward side they are the sources of the Ayr; and the 
Tweed and its tributaries drain a large'portion of their 
north-east area. 2 

In the early period of Scotch geology, the days of 
Playfair and Hutton, the Southern Uplands were regarded 
as affording no traces of the evidence of life in the rocks 
which compose them; and these rocks were referred to 
the “primary” group. It was not until the discovery 
of fossils in a limestone which occurs at Wrea in Peebles- 
shire, in their higher portion, by Sir James Hall, that the 
rocks which formed these hills were assigned to the 
“transition” age. The terms “primary” and “transition ” 
have now ceased to be applicable to the nomenclature of 
geology ; and the discovery by Prof. James Nicol in 1840, 
ja the flaggy beds of Greiston in Peeblesshire, of grapto- 
lites, indicated the Silurian age of the strata here. Since 
the discovery of Nicol, several geologists have added 
greatly to our knowledge of the rocks which compose the 
Southern Uplands. Other bands of graptolites have been 
found richer in fossil contents than those first discovered ; 
and these, along with 2 few other forms of organic re- 
mains, have still further confirmed the Silurian age of the 


* Memolrs of the of Sheets r, 
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great mass of strata which make up the hilly country in 
the South of Scotland. 

The result of the observations made on the rocks of 
the Southern Uplands up to the period when they came” ` 
under the notice of the Geological Survey of Scotland led 
to the conclusion that the lowest strata exhibited were 
referable to the Llandeilo age. That these Llandeilo rocks 
were succeeded by deposits containing fossils, as in the 
case of the Wrea limestone, indicating the hosizon of 
the Bala or Caradoc rocks, was Mso kkown—and 
certain rocks which occur near the north-weatern margin 
of the area in the neighbourhood of Girvan in Ayrshire, 
have been referred by Sir Roderick Murchison to a still 
higher position in the Silurian series. 

The labours of the Geological Survey of Scotland have 
not only confirmed these conclusions, but have added 
greatly to our knowledge of the nature of the Silurian 
rocks of the South of Scotland) They have also fur- 
nished subdivisions of these rocks, and a more ample © 
account of their arrangement and fossil contents. 

Every geologist familiar with the lower portions of the 
Silurian rocks of the Southern Uplands, the Llandeilo 
strata, had experienced great difficulty in recognising 
horizons, in this series, such as would enable him to 
divide these rocks into distinct portions. It is true that 
bands of anthracitic shale abounding in graptolites were, 
as regards their petrological nature, very distinct from 
the rocks in which they were intercalated. The great 
mass, however, of the Llandeilo beds of the Southern 
Uplands consist of rocks known in old petrological 
nomenclature as “ greywackes ”—a name which is still 
retained for want of a better—and as these rocks differed 
only in coarseness, and sometimes in colour, this circum- 
stance rendered the division of the South of Scotland 
Silurian rocks into separate groups extremely difficult. 
And when it is added to this that contortions have greatly 
folded and denudations have largely planed off the edges 
of these rocks, the difficulty of making out distinct 
horizons among the Llandeilo strata of the South of Scot- 
land becomes very apparent. It is only by a carefi 
continuous, and long series of observations recorded i 
maps large enough to show all the contortions, the in 
and outs of the strata, that these rocks could be brought 
into subdivisions enabling them to be recognised. Such 
have been the work of the officers of the Geological Survey 
of Scotland ; and now we have in the explanatory notes 
to some of the sheets which have been published, the 
results of their work recorded, and the subdivision of 
these Llandeilo rocks indicated. 

The explanation to Sheet 15, published in 1871, which 
includes, among other matters, a description of the Llan- 
deilo rocks occurring in that portion of the Southern 
Uplands occupied by the north-west part of Dumfries- 
shire, the south-west portion of Lanarkshire, and the 
south-east portion of Ayrshire, contains the results of the 
labours of the Survey among these rocks. There do not- 
appear, in any portion of the South of Scotland Silurian 
strata, any rocks which appertain to an age older than 
the Llandeilo; and these Llandeilo rocks are referable 
only to the Upper Llandeilo series, the Lower Llandeilo 
or Shelve rocks of Murchison, the Arenig rocks or 
Skiddaw slates of Sedgwick, being unknown in the dis- 
trict. This Upper Llandailo series exhibits itself in the 
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' ON THE MEDICAL CURRICULUM 
N a recent number of this journal (NATURE, Oct. 2, 
1873) we made some remarks on medical studies, 
which were intended more for students themselves than 

im any way to bear on the principles of medical educa- 

tion. To the latt@r subject special attention has just been 

directed by Prof. Huxley, who, as Lord Rector of the 

University of Aberdeen, has drawn up a series of proposi- 

tions for the consideration of the Court at the next meeting 

‘in February or March, on which occasion he will deliver 
. The following are the motions that the Lord Rector will 
` propose :— 
wT, in vlew of the amount and diversity 
of the knowledge which must be acquired by 

student who aspires to become a properly qualited 

graduate in medicine; of the need ` 

earnest teachers and students for the devotion of een 

, time to practical discipline in the sciences of chemistry, 
anatomy, physi , therapeutics, and pathology, which 
constitute the foundation of all rational medical practice 
g and of the relatively short period over which the medica 
fm of everyting which does not Srey tend t prepare 
um w oes not y tend to 
the student for the discharge of those highly responsible 
duties, his fitness for the performance of which is certified 
to the public by the oma granted by the University. 
“II, That it, would be of great service to the student of 
medicine to have obtained, in the course of his 

education, a practical acquaintance with ee methods and 

of the sciences com botany 

-~ and natural history in femelle t that, 

as-the medical curriculum is at present arranged, the 

attendance of lectures upon, and the passing of examina- 

tions in, these subjects occupy time and energy which he 

yoked ne to withdraw from work which tends more 

roficiency'in medicine, 

ea That TTEN EEA 

0. 1s in oo fur an it Teet A caa Aate fea dere ta 
aedicine” to pass an examination im’ botany and zool 
of the professional examination ; and to provi 

eu thereo t the eximination on these subjects 

hall, as far as possible, take place before the candidate 

has entered upon his medical curriculum. 

“IVaThat it is desirable to revoke or alter said ordi-. 
nance No. 16, in so far as it uires candidates for the 
degree of doctor of medicine to have ave passed an examine- 
tiop,in‘Greek, and that, in lieu thereof, either German or 
French be made a compulsory subject of examination 
for said degree, Greek remaining as one of the optional 
subjects.” 

In considering these points a review of the method by 
which the present position ‘of the medical curriculum has 
been arrived at, will throw considerable light on the steps 
J which ought to be taken for its improvement, and will 

a show how subjects which have but an indirect bearing, or 
none at all, on medicine proper have been gradually made 
to form an element of the course .of study, without any 

a question having been asked as to whether their introduc- 
tion does not bring its concomitant disadvantages. - ` 
š The influence of Materia Medica seems to have been 

: great in bringing about the present state of affairs, When 

Dr. Anthony Todd Thomson and Dr, Pereira, in their 

enthusiasm for their favourite Subject, extended its Limits 


Vote m,—No, ary ~- e 
e 


t 


` .| so as to include a full account of the source and history of - 


every one of the articles which were mentioned in the 
Pharmacopcria, and went so far as to give a full descrip- 
tion of Gaius bankiva, together with all the steps in the 


‘development of its egg, simply because Oys vitelius is an 


antidote against poisoning by corrosive sublimate, and -is 
employed in the preparation of Mistura Spiritus Vini 
Gallici (egg flip), it is evident that as the sciences of zoology 
and botany became more profound, Materia Medica as a 


subject would proportionately expand, At last a time - 


had to be given on the 
subjects, in order that those on 


came when separate I 
above-mentioned ki 


Materia Medica might be more easily comprehended by . 


the student; and, as might be expected, these inde- 
pendent lectures on xzeology and botany, as those on 
chemistry had done before, became so complete in them- 
selves, as to reduce the subject which had given rise to 
their introdyction, to a simple formulary for the chemist, 
with references*to the sources of the necessary scientific 
information. The introduction, however, of roology and 
botany as geparate igdependent elements of the curri- 
culum, brought, into the medical education a large mass 
of matter, which is very valuable no doubt in itself, but to 
the student entirely irrelevant; and as in the short 
pupilage of three or four years there -is a much larger 
amount that ought to be learned than can be properly 
acquired in the time, it becomes a matter worth serious 
consideration, whether subjects which are not indispens- 
able to a thorough training should.be still taught and be 
required by the. examining bodies. The question there- 
fore resolves itself into the determination of whether the 
loss of time necessary for obtaining a superficial know- 
ledge of a couple of sciences, is counteracted by the 
advantages of those sciences as a mental training and a 
basis for higher work? In an Introductory Lecture 
delivered some time ago at University College, Prof, 
Hunley throws the weight of his opinion in the scale 
against retaining the subjects which must be to him most 
dear, in the medical curriculam; and most will agree 
with him, notwithstanding the many difficulties is the 
way of an improved programme. 

With regard. to Próf. Huxley’s fourth ofo tn 
which it is consideréd desirable to omit Greek fror the 
preliminary examination, and substitute German or French 
in its place, the interest will not be so great to most, as 
that relating to the scientific qualifications-thet are neces- 
sary. The same conservative spirit which has prevented 
any reduction infthe overloaded Biological portion of the 
curriculum, has, ‘Without question‘of any kind being asked, 
never even hinted at any,change in the long-established 
and well-tried school-course, in which the at one time 


practically valuable and indispensable Greek and Latin | 


are still retained, though of less importance at the present 
day. How many of our scientific men find that nothing 
deters them in every step of their work, more than a want 
of knowledge of the- German language, now that the 
scientific activity of that country is so considerable and 
so rapidly increasing. There must be a change with the 
times, even in primary education, and we hardly think 
that in his introductory address -to the King’s College 
Medical Society on the 23rd of last month, Prof. Curnow 
put the case fairly when he disapproved of the substitn- 
tion of German for Greek, because the ono could bè 
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form of an anticlinal axis near the southern border of the 
Silurian area. This axis can be well seen in Roxburgh- 
shire and Dumfriesshire, having a north-east and south- 
It “has also been recognised by the 
officers of the Geological Survey in Wigtonshire ; and the 
rocks which it exbibits, which are the lowest in the 
Southern Uplands, have been designated by Prof. Geikie 
the “ Ardwell group.” This group is made up of “hard, 
well-begided greywackes and grits, with bands of hard 
shale or slate. These rocks have a prevailing reddish or 
brownish hue, especially on weathered surfaces.” 

As seen in Dumfriesshire and Roxburghshire these 
low rocks have the same aspect and nature. They have 
afforded, both in Wigtonshire and Dumfriesshire, mark- 
ings which have considerable resemblance to the fossil 
described by McCoy as Profovirgularia, and in Roxburgh- 
shire they have yielded crustacean tracks, but no other 
traces of organic remains have been obtained from them. 

Above the Ardwell group the officers of the Geological 
Survey recognise a mass of strata to which they have 
given the name of the “ Lower or Moffat Shale group.” 
This group is composed of “flaggy greywacke and grey 
shales,” which are distinguished by the occurrence in 
them of several bands of black carbonaceous shales. 
These strata are well developed in the neighbourhood of 
Moffat, Dumfriesshire, from whence they derive their 
name, The black .carbonaceous shales are very per- 
sistent, having been traced by the officers of the Survey 
from near Melrose to the western shores of Wigtonshire, 
“a distance of more than 100 miles.” Three bands of 
carbonaceous shales can frequently be made out, but 
occasionally they come together so as to form one thick 
band. These bands are very prolific in graptolites. They 
have, from their carbonaceous aspect, induced many 
persons, under the guidance of “ practical miners,” to 
expend large sums of money in search after coal, and 
some of the spots where they have been worked are 
known under the name of “ coal heughs.” i 

Although the Moffat group is wel developed 


M through the greater portion of the Southern Up- 


lands, ıt is on the coast of Wigtonshire that the best 
sections of the series can be seen, Here they are 
recognised resting on the Ardwell group, having at 
their base “grey and reddish shales, and clays, with 
calcareous bands and nodules, and enclosed bands of 
black shale, the lowest members being hard and flaggy.” 
The second member of the Moffat group, as seen on the 
Wigtonshire coast, consists of black shales with interca- 
lated clays, like the fire-clays of the coal-measures. Cal- 
careous nodules and lenticular bands are also associated 
with the black shales, the whole being so intensely plicated 
Rs to render an attempt to determine their thickness 
extremely difficult. Upon the black shales well-bedded 
grteywacke and grits occur with occasional shaly partings. 
These are succeeded by black shales so much jumbled 
and jointed, that their thickmess cannot be made out. 
The next sequence consists of grey flagstones, flaggy 
sandstones, and grits, in beds of varying thickness up to 
3 or 4ft, with abundant partings of grey shale. To 
these succeed a thick band of finely laminated grey shale, 
3or4ft. Black shales, bands 12 to 18ft. in thickness, 
occur next, and the highest members of the group consist 
of fissile shales, 


The Moffat group, as represented in Wigtonshire, has 
a thickness of about 1,000 ft, of which more than half 
consists of faggy greywacke beds. The underlying series, 
the Ardwell group, probably attains to a much greater 
thickness, 

The third member of the Upper Llandeilo rocks 
of the Southern Uplands of Scotland, like the second, 
derives its. name from Dumfriesshire. It is well 
exhibited in the hill called Queensberry, and has 
been designated the Queensberry sgrit group. The 
characters of this third member, as they are seen 
in Wigtonshire, “ consist of greywacke and grits in 
massive courses, with occasional bands of grey and 
greenish shales.” Massiveness and regularity of bedding 
and jointing are the characters of this group. The sand- 
stones are often coarseg and sometimes even coarse con- 
glomerates appear, in which some of the embedded frag- 
ments are sometimes from 2ft. to 3 ft in diameter, a 
feature whioh distinguishes the Queensberry group from 
all the other nfembers of the Upper Llandeilo rocks of the 
South of Scotland. Fossils appear to be absent from 
this group, no tracegof them having been met with in 
the three parallel bands which traverse Wigtonshire. 

In the Dumfriesshire portion of the Upper Llandeilo 
area of the South of Scotland, there have been recog- 
nised, above the Queensberry git group, black shales 
with graptolites, the thickness of which have not yet 
been ascertained. To these black shales the name of 
Hartfell group has been given. As the typical area 
where these rocks occur is in the higher part of the Annan- 
dale district, the sheets of which have not yet been pub- 
lished, we have at present no account of this group from 
the Geological Survey. 

The Hartfell group is succeeded by the Daer group, 
which is made up of hard blue and purplish greywacke, 
and grey shales. It derives its name from a stream 
flowing from the north side of Queensberry into the 
Clyde. Its strata are greatly folded, and no reliable 
estimate can be formed ef the thickness of the Daer 


group. 

The Hartfell shales of the Daer group seem to thin 
out towards the south-west. They have not been dis- 
tinctly recognised in Wigtonshire, where the Dalveen 
group, which in Dumfriesshire succeeds the Daer group, 
is seen resting conformably upon the Queensberry grits. 

In Dumfriesshire the Dalveen group consists of fine 
blue and grey greywacke, and shales having no features 
distinguishing them from other members of the upper 
Llandeilo rocks, Their estimated thickness is about 
2,900 ft. They are well exposed in Dalveen Pass, 
Dumfriesshire, whence their name, and in Dinabid Linn 
they are seen passing under a coarse pebbly rock, 
“ Haggis Rock.” 

In Wigtonshire the lower part of the Dalveen group 
is seen overlying the Queensberry rocks south of Corse- 
well Lighthouse. Here its lower portion is remarkably 
shaly, but thick masses of greywacke also occur. Among 
the shaley beds are some bands worked at Cairn Ryan for 
slates, These slates have long been known as affording 
graptolites ; and another thin band of black shale also 
containing the same fossils appears in this group in 
Wigtonshire. 

In Dumfriesshire above the Dalyeen group a series of 
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coarse and fine grits and greywacke, having red and 
green bands of flinty mudstone, conglomerate, and occa- 
sional breccia associated with them, occur—a persistent 
band of conglomerate containing quartz-rock pebbles, 
Lydian stone, and jasper characterise this group. The 
conglomerate, being locally known as “Haggis Rock,” 
has furnished the name to the series, which is about 
1,800 feet thick. The Haggis group in Dumfriesshire is 
seen striking across the river Afton, also, along the 
N.W. flanks of the* Lowther hills, and elsewhere in this 
county. More to the north it can be recognised along 
the north-western margin of the Silurian area in Craw- 
fordjohn, Lanarkshire. The Haggis rock is not per- 
sistent in its character. To the N.E. this conglomerate 
becomes much finer in grain, and passes “into a gritty 
greywacke.” This group has hitherto yielded no fossils. 
In Wigtonshire the Haggis rock cannot be distinguished 
as a distinct series ; its characteristic conglomerate being, 
as already seen, of local occurrenee, it does npt appear to 
. manifest itself in the Silurians in the S.W.®bf Scotland. ' 
(To be continued.) 





LOCAL SCIENTIFIC SOCIETIES 


ys very many ways has the general advance of intelli- 

gence,.elevation of taste, and spread of education 
been shown during the present century, and more espe- 
‘cially during the last thirty years; one of these ways 
is undoubtedly the increasingly rapid spread of Loca 
Scientific Societies, What we mean by a “Local 
Scientific Society,” as distinguished from the large 
_ Societies of London, is an association of individuals in a 
particular locality for the common study of one or more 
branches of science, by the reading of original papers, 
and what is perhaps of more importance, the actual investi- 
gation of the natural history—geology, zoology, botany, 
meteorology—-and archeology of its district. Of the 
societies established within the last thirty years, nearly 
all are marked by these characteristics ; such at all events 
is their professed object, and we are glad to say that, to 
Judge from the special reports which we have received, 
and the numerous printed “ Proceedings” of greater or 
less pretensions which are sent us from time to time, a 
very large proportion creditably carry out ther pro- 
gramme. 

In a number of the principal towns of England and Scot- 
land associations exist, dating, some of them, from the end of 
last century, known as “ Literary and Philosophical Socie- 
ties,” or by some similartitle. These are generally compara- 
tively wealthy, possessed of good buildings containing a 
library, museum, reading-rooms, Iecture-hall, &c., with 2 
large body of members belonging to the middle and upper 
classes, These, however, so far as their original objects 
. are concerned, with one or two exceptions, scarcely come 
under the category of Local Scientific Societies, in the sense 
of the definition given above, though many of them, 
stimulated by the growing taste for Science, have recently 
‘added to their usual courses of lectures on literary subjects, 
others on subjects connected with Science, and have even 
organised classes for the study, under competent lecturers 
or teachers, of one or more branches of Science. In some 
i stances, moreover, 2 few of the members of these respec- 
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table did associations have united to form societies of a 
kind which entitle them to be regarded as Local Scientific 
Societies, and even Field-Clubs, Still, all these alder 


societies, as they existed previous to 1830, differed % 


in many essential respects from the Local Societies and’ 
Field-Clubs which began to spring up about that time; 
even the well-known Literary and Philosophical Society 
of Manchester, quite on a par with some of the best 


London Societies, and which has produced original work - 


of the highest value, has been all gong cc to 
the learned and professional men of the city ‘and neigh- 
bourhood, who have made use of the meetings of the 
Society for the purpose of making known the results of 
their independent scientific investigations. 

So far as can be ascertained, the soclety just men- 
tioned is the oldest provincial society which cen be 
considered as in any wey scientific, having been estab- 
lished in 1784, for the purpose of diffusing “literary and 
scientific intelligence, and of promoting the literary and 
scientific inquiries of learned-men in the town and neigh- 
bourhood.” “The results of its labours,” Sir Walter 
Elliott says, in his valuable address to the Edinburgh 
Botanical Society, in 1870, on this subject, “were pub- 
lished in ‘ Memoirs,’ the first volume of which appeared 
in 1785, at which time James Massey was president, and 


‘Thomas Barnes, D.D., and Thomas Henry, F.R.S., were 


Secretaries. Five volumes had appeared up to 1802. 
In 1805 a second series commenced under the Rev. 
John Walker, President, and John Hall and John 
Dalton, Secretaries, which had extended to five volumes 
more in 1860. A third series was commenced in 1862, 
and has reached volume xii. The second senes iş en- 
riched with many papers by Dalton, including the first 


development of the atomic theory.” In 1858 a micro- ` 


scopical and natural history section was established ; 
the latter, however, we regret to say, is since defunct. 
The next society of this class in order of time was insti- 
tuted at Perthin 1781, as the Perth Literary and Antiquarian 
Society; we need not say that, so far as eminence is 


concerned, it was never to be compared with the Man- — 


chester Society. It has never done scientific work of any 
value, though it possesses a handsome building, with a 
museum, devoted mostly to antiquities, but having a fine 
natural history collection as well, and a good library. Like 
many other societies of a similar kind, its building serves 
as a kind of meeting-place ar club, where those members 
who have nothing to do can meet and-have a gossip, and 
read the papers. This society has published only one 
volume of “Transactions ” (in 1827), but so far as we know, 
they have now no transactions to record. A few years 
ago, as will be seen from our list in Vol. viii. p. 521, 2 
Natural Science Society was established in the county, 
with Perth as its headquarters, which gtves promise of 
being one of the best working Local Scientific Societies in 
the kingdom. 

In 1801 a society of a similar kind was established in the 
sister kingdom, the Literary Society of Belfast, which has 
never done anything to call for note here. Previous to this, 
however, in 1793, the Newcastle-on-Tyne Literary and Phi- 
losophical Society was established, which, although it has 
published only one volume of memoirs, and is little more 


than the owner of an excellent public library, does gooå - 


work by providing educational courses of lectures for in- 
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struction in mathematics, chemistry, and other branches 
of science as well as literature. 

Up to 1830, about twenty other societies, more or less 
“Philosophical,” which term seems then to have been 
thought a more dignified term than “ Scientific,” were in- 
stituted within the three kingdoms, including the Ashmo- 
lean Society of Oxford, and the Cambridge Philosophical 
Society. Of these, no less than six were in Yorkshire 
alone, a county, as we shall see, which continues to hold 
the fotemost place, so far as number of scientific societies 
is concetned ; the West Riding bristles with little Field 
Clubs. Among the best of the societies referred to is the 
Liverpool Literary and Philosophical Society, which, es- 
pecially since its amalgamation in 1844 with the Natural 
Science Society, has done some excellent work, as can 
be seen from its volummous “ Proceedings,” which con- 
tain papers that would do credit to any society. The 
Glasgow Philosophical Society is also oneof high standing; 
and the Royal Geological Society of Cornwall, founded in 
1814, which has done some good work in connection with 
the geology of the district. The Royal Institution of 
Cornwall is also one of the most creditable of these old 
societies, having been formed in 1818, for the advance- 
ment of knowledge of natural history, natural philosophy 
and antiquities, especially in their connection wlth Corn- 
wall. Besides its valuable antiquarian work, it has pub- 
ished “ The Cornish Fauna,” a compendium of the natu- 
ral history of the county. 

The one of these older societies which in its object and 
work corresponds most nearly to our definition, is the 
Northumberland, Durham, and Newcastle Natural His- 
tory Society, instituted at Newcastle-on-Tyne im 1829. 
Among its original members were Sir John and Sir Walter 
Trevelyan, and the laie Albany Hancock, and both before 
and since its junction with the Tyneside Naturalists’ Field 
Club, it has done much work of a kind similar to that 
which the recently established Field Clubs aim to do, 
having between 1831 and 1838 published two volumes con- 
taining valuable lists of the flora and fauna of Northum- 
berland and Durham. This society, though somewhat 
crippled for want of funds, is still in a flourishing condi- 
tion, and continues, in conjunction with the Tyneside Club, 
to publish in their Transactions, under the title of “ Na- 
tural History Transactions of Northumberland and Dur- 
ham,” excellent lists of the fauna and flora, existing and 
fossil, of the district which it has adopted as its field for 
work. It possesses some splendid collections which the 
Newcastle College of Physical Science is generously al- 
lowed to use for purposes of study. 

Had we space, others of these societies founded previous 
to 1830, as well as some of a more ambitious kind than the 
simple Field-Club, instituted since that time, could benamed, 
which stimulated either by the example of the field-clubs 
or more probably by the general advance of culture an 
the growing impressiveness of Science, have done much 
to foster a love for Science in their respective neighbour- 
hoods and to investigate the natural history of their several 
districts. A large proportion of societies of this class are 
found in the south-west of England, in Devonshire and 
Cornwall: such are the Cornwall Polytechnic Society, 
the Devonshire and Cornwall Natural History Society, 
the Devonshire AssociaHon—a peripatetic Society founded 
in 1862 after the model of the British Association—the 
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Royal Institution of South Wales (Swansea), and the Isle 
of Wight Philosophical and Literary Society. Others 
also we might mention at the other end of England, for an 
examination of our list shows that the activity of the country 
in this respect has been developed to the greatest exten, 
in the north and south. 

These societies, though differing in some essential 
respects from the simple Field-Club, yet in their own 
way do good and serviceable work by the establishment 
of museums, the encouragement ef local exhibitions, 
the occasional publication of papers illustrative of the 
natural history and archsology of the district, and 
recently, what we deert of considerable importance, the 
institution of courses of lectures by eminent men of 
science, and the establishment of classes for the working 
and other classes whq are engaged during the day. We 
would urge all of this class of association to bestir them- 
selves to the performance of more thorough and more 
extended work in thesg directions, thereby not only doing 
a benefit “tœ the members themselves, as well as to 
the cause of Science, but elevating the district in 
which they are located, and thus helping the country 
onward iff the generfl march of improvement. By means 
especially of continuous series of lectures by eminent men 
of science and by well-organised systems of classes, the 
good that might be done by these institutions would, we 
believe, be inestimable ; and now that the Science and 
Art Department offers such splendid facilities for the 
establishment of classes and museums in connection with 
any institution that chooses to take advantage of them, 
no local society of any pretensions need any longer be 
without the maternal of a comprehensive and high-class 
education for its members and those in its neighbourhood 
who are willing to be improved ; only a lazy unwillingness 
to keep up with the rapid progress of the time can de- 
prive a neighbourhood of these advantages. The Royal 
Cornwall Polytechnic Society, the first “ Polytechnic ?” in 
the United Kingdom, is an example of what can be done 
in one way, by the establishment of lectures and classes, 
and by the institution of medals and money prizes for 
successful attempts to apply Science to industry. But a 
model which all literary and philosophic societies, ef hoc 
genus omne, would do well to imitate, though they would 
find it difficult to rival, is the Bummgham and Midland 
Institute, an institute of which its onginators may well be 
proud, and for the establishment of which they deserve 
the gratitude of the busy and important district in the 
midst of which it is planted. It scarcely comes within 
the scope of our subject, and we only mention it to show 
to the class of societies with which we are at present deal- 
ing, what they mizht hope to achieve if they only had the 
will and the generosity to bestir themselves and take the 
necessary steps, There is no reason why in every county 
town or other suitable place institutions of this kind 
should not be established, forming active centres of intel- 
lectual culture, and to which the smaller scientific socie- 
ties of the surrounding districts might be affiliated without 
losing their independence and with very valuable results. 
We hope ere long to see this accomplished ; and who are 
better fitted to take the initiative ın the matter than those 
societies which pretend to represent the culture of the 
districts from which their members are drawn? 


(To be continued.) 
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THORPE'S:*“ QUANTITATIVE ANALYSIS” 
Chemical Analysis. By T. E. Thorpe, 

PLD., F.R.S.E., Professor of Chemistry, Andersonian 

University, Glasgow, (Longmans. ) 

JA esr peake a aes ce in the pre- 

sent~state of our literature on Quantitative Che- 
mical Analysis, may well be looked upon as a boon to 
the advanced chemical student. Fresenius’s Quantitative 
Analysis has been so generally accepted by chemists as 
the standard book in this branch of Science, that we 
greatly regretted the unwarrantable liberties taken by the 
English editor in the late edition*of our trusty author's 
work, The publishers, who did not, in justice to the 
accomplished author, recall that edition, may yet learn 
that the chemical public, at all gvents, know how to 
appreciate a good work on Quantitative Analysis. We 
confess to a feeling of relief, speaking as 2- teacher of 
chemical analysis, as we perused Yr. Thorpe’g book ; for 
although we have to differ from the author oa dome minor 
matters, we believe that this new work will speedily 
be found in the hands of every chemical student, 

Our author has evidently felt what others hive experi- 
enced before him, that Fresenins’s Quantitative Analysis 
became with every new edition more and more unwieldy 
(we are speaking of the German editions), and that, at 
the commencement at least, a simpler guide to quanti 
tative analysis might with advantage be placed in the 
hands of the student. As methods of analysis—espectally 
volumetric methods — multiplied year after year, the 
teacher and the student locked to the master for some 
indicatlops which methods should, under given circum- 
stances, be adopted in preference to others. Mr. Thorpe 
has evidently been bent upon supplying this want. In the 
treatment of his subject he has followed the example set 
by Woehler in his “ Practische Uebungen in der Chemi- 
schen Analyse,” rather than that of Fresenius, It appears 
to us, however, that he has somewhat fallen into the other 
extreme, for, in the place of a series of carefully elaborated 
methods for the determination of each base and acid, he 
has contented himself with giving a few examples only of 
individual determinations, and has preferred to teach 
quantitative separations almost exclusively by describing, 
in language both terse and concise, a number of complex 
quantitative analyses, such as are likely to occur‘in prac- 

‘tice, There is much to be said for this plan of teaching 
analysis, so to speak, en d/oc. It involves, however, much 
repetition, or, at the very best, reference from one ex- 
ample to another, and leaves the student in considerable 
uncertainty whenever he has to break new ground, The 
aim of all quantitative teaching should be to enable the 
analyst to adopt or devise for himself correct methods of 
separation, The foundation for quantitative methods 
should, in fact, be laid by careful and accurate qualitative 
work. A good workable method may often be preferable to 
a more elaborate although more strictly accurate method. 

In the endeavour to write as compactly as possible, 
the author has frequently over-estimated the mental 
powers and the chemical knowledge, say of second years’ 
students, for whose use the work is apparently written, 
and has thus sacrificed clearness for briefness, We refer, 
for instance, to the methods given for the separation of iron, 
manganese, &c. in Spiegeleisen, condensed as it appears, 
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from Fresenius, where the ammonium carbonate method 
occurs, but where it would be difficult for a student, 
without the teacher's assistance, to trace the chemical 
changes. There is too much of the Aow to do a thing, 
and too little of the wy to do it throughout the work, to 
make it as useful to the beginner as it would otherwise be. 
Although the stveral methods for the separation of man- 

ganese from iron, &c., are to be found in different parts of 
the book, there are scarcely sufficient hints, why. and 
under what circumstances and conditions the one method 
is to be used in preference of the other. The same 
applies to various other methods of separation. Well 
known and familiar chemical methods, again, are aban- 
doned, occasionally, for new methods of at least questjon- 
able utility. We may mention, among such, the use of 
hydrochloric acid, as the starting-point in alkalimetry. 

The same remark applies to the apparatus described 
and illustrated. The-woodcut on p. 142 er. gr., illustra- 
tive of the method for taking the specific gravity of 
ammonia, looks startlingly elaborate. Much credit is 
due, however, to the author and his coadjutor, Mr. 
Dugald Clerk, for the care bestowed upon the preparation 
of the woodcuts. We consider them, for the most part, 
well selected and well executed. There is that pleasing 
evidence to the chemical eye, that the illustrations have 
originated in the laboratory, and that they depict appa- 
ratus which can be practically used, and are not merely 
put in to please and catch the eye. In fact, when we 
compare some high-priced books of the class, which it 
would not be difficult to enumerate, with the elegantly got- 
up and cheap volume-of Mr. Thorpe, we can only con- 
gratulate him on the book he has produced, 

If we may be allowed to tender advice, we should 
say :—Condense the part on the operations of weighing ; 
enlarge the number of examples of simple gravimetric 
analysis, so as to include the more important acids and 
bases; draw a line between determinations usually 
required in analyses for practical or commercial purposes, 
and the more elaborate complete analysis of the same 
bodies ; and last, but not least, explain more fully, why 


and when one method answers better than another—if 


only in compassjon for the weaker analyst. 

We cordially recommend the book, and hope to sée 
these suggestions adopted in the next edition, for which 
in all likelihood we shall not have to wait long. 











LETTERS TO THE EDITOR 
[74 Katlar dair not Rold kipa responsible for opinions exbrested 
by kis correspondents, o wotice rapt of amenymous 
communications. | 


The Management of the British Museum 
on whether a institution of the sort is 


a public oficial or by a body of Trustees, may 
ely admit by toty gong the decision should 


much for the momentary crowds of country 
pele wi co noe uae ar one fran Gaal 
gaze; ne ror tha promotion 
of Missa ana seta basha quiry. T We te tad abot 
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almost impossible to out any scientific or lterary inquiry 
a ee ee ee 
museum. There are doubtless many things which the Trastees 
have not done, but is it a slight matter that they heve us, 
on the whole, by far the most extensive and complete of 
collections anywhere bi t together in the world? The 
Koay a aang eon ae ee eno do boncur to thar 
Tunagement, an ost impossible to fathom the degree 
in which this brary assiste every land of . When we 
are least aware, we are often enjoying the fruits of investigation in 
that Hbrary ; tie late ee Boole, for instance, t the last few 
months of hus life jp the Museum, an ve inquiry 
into previdus writings on the subject of Differential Equations. 

As regards the other collections, I presume that no one will 
oall m question their enormous extent ; and the fact that they are 
not adequately lodged and displayed as yet, is due to their very 
vastness, and to the fact that Government wonld not, nntil lately, 
afford the money for the new buildings, As the real 
interests of original inquiry, too, comparatively e harm is 
done by the want of room for exhibition, since doad fde 
scientific students can always obtain access to the collections. 

I am far from denying the officials who have conducted 
the Sonth Kensington Museum have, by an enormous expendi- 
ture of public money, collected together a great tty of 
beautiful objects of art, and have thus not only aff oppor- 
tunities for art study, but have made this museum a very agree- 
able and fashionable lounge. But I must protest agunst the 
nouon, R tly countenanced in NATURE, that the scientific 
value work of a national museum 1s to be measured by the 
number of millions of persons who saunter through the galleries. 
No doubt the utility of a museum in affording popular instrac- 
tion and elevated amusement to mama at ople brey 
considerable, but this popular work is altogether of a different 
order from the strictly scientific object of collecting together all 
the products of intellect and of Nature, It is an unavoidable 
musfortune of the best and highest work in science that it w 
quite unobtrusive. The publics struck by the thousands who 
crowd the decorated aries of South Kensington. There is 
nothing to ee ic attention in the two or three hundred 
bookworms y plodding through the books in the Museum 
library, or few students turning over the drawers of the zoo- 
logical, botanical, mineralogical, numumatic, and other collec- 
tions. But in NATURE, which has so y advocated the 
necessity of promoting original research in this country, I should 
expect, more than anywhere else, to find a due appreciation of 
the noble work which is belag cared ont by the Bntsh Museum 
trustees, and by the staff of eminent scientific and hterary men 
who are employed under their direction in promoting almost 
every branch of literature and science. We have heard many 
complaints of the apathy displayed by Government in e promo 
tion of science. The existence of the Bntish Museum 1s the best 
answer to that complaint. As regards those branches of science 
which demand the use of large collections, it may be regarded 
as the national laboratory ; and if scientifc men do not 
make uate use of it, that us their fault and not that of the 
trustees. W. STANLEY JEVONS 

[Ouar opinion of the immense importance to research of the col- 
lections of the British Museum is quite in accordance with the 
above letter of our esteemed correspondent, and if he will read 
the article again he will see nothing im it to indicate any differ- 
ence of opinion. Indeed we the positions of the scientific 
men in the British Museum as positions of endowed research, 
and positions, moreover, which have amply justified it, miserable 
as the amount is in many cases. Our obj is to the existence 
of trustees not represented by a Minister, and to the action of the 
trustees, who have not expanded the area of the utility of the 
collections, and who have cared so little for the men of science 
working under them and the collections themselves that the 
former are und: and the latter are much less useful than 
they might be. . Jevons concedes the whole point when he 
refers to the money so properly spent at South Kensington ; for 
had the Brosh Museum been under the same Minister, money 
would have been spent there too. The money must be spent 
unless we are to sink to the level of—well, let us aay Morocco ; 
and it is to prevent this that the proposed transfer has been sug- 


~ED. 
On the Éqoitibrium of Temperature ofa Gaseoug 
Column subject to Gravity 
In NATURE, voL vili. p.486, Mr. Guthrie asks the D, 
ce thre no posibility of teti the nature of equili- 
column of sijll air?’ I think to this question an 





answer may be given, which, though indirect and imperfect, 
will perhaps dele the controversy on the above subject. 

If gravity causes in the temperature of a gaseous column the 
difference, which Mr. Guthrie thinks it does, that difference must 
be in proportion to the height of the column, and in inverse pro- 
portion to the specific heat of the gen Hence it follows that, uf 
two equal columns of different both under the same ther- 
mal joined at their lower parts by a thermo-electric 
pue, which is surrounded by the with 
heat, must be constantly ee ce We 
e result of my experiments i 
confirmation of Mr. Guthrie's opinion. ‘Lho description of these 

i and a theoretical treatise on the subject, have been 
in the hands of Prof P dorff since the i of last 
Tang, and will be peblshet (nan early numero his Amalen, 

I hope that my experiments will ınduce others to try them in 
the same or ın another manner, in order to bring the question 
sonceming the influence of on the thermal equilibrium 
to a final decision. Should Su in favour of Mr. Guthrie’s 
theory, as I believe it will, this theory, represented tll now only 


by a small minority, although it was broached twenty 
years ago by Waterston,* will rise to results + which may 
perhaps clear up many of our ideas about Kosmos. 

The which PPof. Cleik-Maxwell has brought against 


Mr. G uf NATURĘ, vol. vin. p. 85, does not appear to 
me to be generally correct. He says:—In a given honzontal 
stratum of a gaseous column subject to gravity, a greater number 
of molecules come froM below than from above to strike those 
in the stratum, because the density of the gas is greater below 
than above. Certainly the number of molecules, which enter 
into such a stratum dunng a certaln tume, depends upon the 
density of the gas, but besides this, it depends upon the proba- 
bility of entering into it, which exists for each molecule. Now, 
this probability is not only dependent upon the distance of a 
molecule from the stratum, upon its velocity, its direction and 
its encounters with other molecules, but also upon the very fact 
of its being above or below the stratum. 

Gravity continually tends to diminish the distance between any 
honzontal stratum and each molecnle which 1s above the stratum, 
and continually tends to increase the distance between the 
stratum and each molecule which is below. Hence ıt follows 
that the probability of entering unto the stratam will be greater 
for a mo Ww is above than for one below, if, ın the case 
of both, all other circumstances are equal. For example, con- 
sider two molecules, which ın a given moment move with the 
same velocity and in the same direction on the two mdes of the 
stratum ; if this direction is honrontal like the stratum, and uf 
in the given moment the distances of the molecules from the 
stratum are both very small, in the next moment the molecule 
above the stratum will have cAtered into it, while that one below 
will have 1emoved from it. 

In the case of the density being greater below the stratum than 
above, more molecules would enter it from below, if gravity did 
not exist, But under the influence of ganiy, the effects of the 
difference in density can be balanced by those of the above- 
mentoned difference in the probability, which exists for cach 
molecale of ent into the stratum dunng «certain time. I 
even consider this difference to be the dynamical cause of 
the difference in density. 

Westend, near Berlin, Oct. 20 G. HANSEMANN 





Periodicity of Rainfall 


As far as my own figures are concerned, the ieply to Mr. 
Meldrum’s question ıs very easily afforded I with him 
that it is undemreble to use averages deduced fons pa of 
stations variable both in the number and locality of their com- 
ponents. The observations which I quoted were those of a 

a etion, Halton, St. Philip, Barbadoes. ie 
respect to the general question, I regret unable to 
share Mr. Meldrum’s e enthunasm, and t a way 
different opinion has been published in the Zassechrift, by 
Dr. Jelinek, ons of the most eminent meteorologists of the 
present day It may be convenient to some readers to be in- 
ormed that an abstract of Dr. Jelmek’s article is i 


given in 
“ Britsh Rainfall, 1872,” together with a on réme of the 
state of the question up to the date of ite pu i 
Camden Nor. i G., J. Symons 
# In “On Sequences of Kosmos.” 


Dynamical 
+ I have expounded some of these resulte in an abstract meobmnical form 
e Aem und ihre Bewogungen” (Clin Lengield'acho Buchhandlung, 
1871 


28 NATURE [Wov. 13, 1873 





the faunas of South America and of Anstralia, but also to 
THE COMMON FROG* z zoological ‘afinity | eet ees ccs of 
IV. the earth, distinct as they are from one another. Thus. 


AVING now passed in review the greatest differences | as has been mentioned, rt is only in Australia and South 
H presented by the nearest alies of our common America that the typical genus Rana is absolutely wanting, 
(the members namely of its own order), certain facts One genus of Tree-frogs, Pelodryas, is confined to Aus- 
interest present themselves respecting the geographical | tralia, but is closely resembled by another genus, Phylio- 
distribution of the group. These facts are i medusa, which is restricted to South America, and differs 
because they point not only to the exceptional nature of | from the former only by the absence of 2 web between 





Fia. 16,—An American Eft of the genus A sdiysreme, 


the toes, It should be recollected that the primary sub- | Africa south of the Sahara. On the other hand another 


divisions of a zoological order are termed /awrs/ies, One us of Tree-frogs (Pok ), is found in India, 
whole family, called Cystignathida, is (with the exception Ta and Madagascar, not m either Australia or 
of two species) confined to Australia and America. America. 


The typical Tree-frogs (Hyža) abound in South America | The typical Toads (Bufo) have, however, their head- 
and are also found in Australia, but not in India or in | quarters m South America, yet are wanting in Australia, 





Fia. 17.—The Ampbirma, 


though they are found everywhere else where the order | and Africa north of the Sahara. The second region 
exists at all, . - consists of Africa south of the Madagascar, 

The earth’s surface, considered as to its population of | India, and the Indian Archipelago. The third region is 
the frog and toad order, may be divided into three great | made up of South America and Australia, and the resem- 
regions. The first of these is composed of Europe, lance between chess two parts of the CanEs anriace as 
Northern Asia (with Japan and Chusan), North America, | to their frogs and toads is paralleled by that as to their 





Fia 18—The Preisus. 


mammalian faunas, since marsupial mammals (orpouched- | America Tree-frogs abound, since all kinds ot animals in 

beasts of the opossum kind), are strictly confined to | that in Estoma dh arboreal Habit, 
Australia (and its islands) and America, Mo are tree-livers all the world over, but nowhere 
No Frog or Toad has yet been found in New Zealand. | are all the indigenous species so thoroughly arboreal as in 
Realy considering its size and climate, is poor in spe- | tropical America. There alone do we find monkeys with a 
cies of Anoxra, prehensile tail capable of ing as a fifth hand, and so 
We should be ptepared for the fact that in South | affording Seay and facility ty lacanouen anida 
* Continued from p 13. the branches, Only there algo do we find beasts so ex- 

e ° 
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clustvely constructed to pass the whole of their lives in 
trees that they can move along PE ages only with diff- 
cul ch is the case with the Porcupines, which 
$ S T are aart a D eee wre Haye 

ones. animal allied to Badger 
the sdoxajou (Creole caxdtvolvulus)—similarly 
in South America a long and prehensile caudal 


acquires 
appendage, Even the Fowl and Order of Birds 
becomes in South America more strictly arboreal than 
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E E A En eg eee Menta 
Phyllomedusa before mentioned) of a web-like membrane 
Pave nave aay ae stage in seeking 
e have now ced a further in ing a 
reply to the question, “ What is a Frog?” We have now 
viewed it in the light to be derived from a consideration 
of the more noteworthy forms of the frog’s order. 
We may next inquire what are its next nearest allies? 
What other animals of the class Batrachia constitute an 


elsewhere (being represented by the pum) and the | order which approaches nearest to the frog's order 
specially | Axonra? š 


very geese find there a congener (Palayudia 
e e 





Fic 19 ~The Siren 


Almost every pond in Engng which harbours frogs, | first ap 


harbours also those little - ged, long-tailed, soft 
skinned creatures termed Z/fs or Newts (of the genus 
Triton) familiar to every schoolboy. 

These Newts which are thus by circumstances placed 
actually in juxtaposition with the frog are also zoologi- 
cally his nearest allies outside his own (frog and toad) 
order. Like the frog they undergo a metamorphosis, at 


e 

as Eft-tadpoles (with elongated external 
gills, but devoid of limbs), subsequently losing the gi 
and i lim Efts, as is manifest, are widely 
and s y diffe in form from frogs and toads, 

Thus is justified the assertion before made as to the 
far less exceptional form of the human body than that 
of the frog. For when, amongst M in, we go 
outside that order to which Man belongs, we find in 





his class other creatures (insect-eating, flesh-eating, and 
of the squirrel kind) which more or less closely re- 
semble some of the lower members of man’s order. 
When, however, am Batrachia, we go outside that 
order to which the belongs, we find in his c/ass no 
creatures whatever which present anything like such an 
approximation to any members of the frog’s order as is 
presented by the mammals above referred to certain 
members of man’s order. 

The Efts (or Newts) with their allies—hereinafter noticed 
—constitute the second order Urodela of the class Ba- 

This order is very unlike the first and already described 
order (Anoura), in that it is composed of creatures which 
in many respects are strangely Tropen i an Sy 
most of the species more or less resemble our own Efts (or 
Newts) in shape yet the Urodela are very far from consti- 
tuting such a homogeneous group as are the Anoura. 

It will be well now to review some of the more striking 
forms contained in the order. 

The Land Eft (Salamandra), though common in Holland 
and France (as well as the rest of Europe), is unknown in 
this country. 

Genera allied to the European genera Triton and Sala- 
mandra, and to the American genus Aradlystoma, may 
have Leta and Lea pay ras elo : NaS the 

as in , Chioglopa, an spina, 
a they attain the beset ond) of Darah . The 
greatest excess of this development, however, is found in 
the North American genus Amphia, the minute hmbs 
of which have either or two toes, according to the 
species. These creatures are called the negroes 
* Congo Snake,” and are 
yenomous, 
® es e 





quite erroneously regarded as | ( 
e 


inhabits China, and ing the tertiary period one also 
inhabited Europe, the fqssil skeleton of which being 
strangely sup to be that of an antediluvian man 


In Cryptobranchus (as in all the Urodela yet enume- 
rated except Astpdtuma), though the young have gill 





Fia «1.—The Axolotl, 


openings and external gills, the adults are devoid of both. 


In a North American 
which, though smaller in size, closely resembles Crypto- 
branchus in figure, there is a permanent gill opening 
though the gills themselves disappear in the adult, and 
the same is the case with Amphiuma. Thus in these 
animals the metamorphosis is less complete. 

In the caverns of Southern Austria 
Carniola and Istria) is found the Protews. This is an 
elongated Urodele, with slender limbs, and but two toes 


however (Afenopoma), 
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to-each hind foot. Passing its whole life in perpetual | its observers). This latter fact affords abundant evidence 


darkness, it is blind and colourless, except the external 

i which are red. This animal retains during the 
whole of life not only the gill aperture on each mde, but 
also the external plumose gills which are transitory in the 
Anoura and in all the Urodela hitherto mentioned. Here 
then we first meet with an animal which may be said to 
be a t and persistent Tadpole, yet rather like an 
Eft-tadpole than like that of the Frog. 3 

A North American Urodele, misnamed (for it is silent 
enough) Stren, also, presents us with permanent external 
gills, and it offers another in ing resemblance to the 
tadpole of the frog in that it is furnished throughout life 
with horny beak. It has also another remarkable cha- 
racter in which it stands alone in its class. Hitherto 
every relative of the frog has like it, four limbs in the 
adult condition, In the Siren, however, we for the first 
-time make acquaintance with a belonging to the 
class hough not to the order) of and toads, which 
is devoid aper of hinder (or pelvic) limbs, being in 
this respect like the whales and porcupines amongst 
beasts, and like the little lizasd, Chirotes, amongst 

w e 


reptiles. 

Another North American U Menobranchus, pos- 
sesses throughout the whole of life both gill openings 
and nal gills, But it is furnifhed with four limbs, 


and in other respects more or less resembles in appearance, 
as it does in size, the genus Menopoma before noticed. 

Finally there is a genus of this order (Urodela) which 
has of late ted circumstances of peculiar interest. 
This is the Axolotl of Mexico, which was long considered 
by Cuvier to be a large Eft-tadpole, possessing as it does 
permanent gills and gul-openings, with some other cha- 
racters common to: the feail stage of existence. 
At however, its mature condition was considered 
to be lished by the discovery that it possesses perfect 
powers of reproducing its kind. ` 

For some years, individuals of this species have been 
preserved in gee ae des Plantes at Paris, and a few 
years ago ane individual amongst others there kept was 
observed, tq the astonishment of its guardian, to have 
transformed itself into a creature of quite another genus— 
the genus Amélystoma, one rich in American species, 
Since then several other species have transformed them- 
selves, but without affording any clue as to the conditions 
which determine this change-“a change remarkable. in- 
deed, resulting as it does not merely in the loss of gills 
and the closing up of the gill-openings, but in remarkable 
changes with respect to the skull, the dentition, and other 
important structures, 

' There is, moreover, another and very singular fact con- 
ERYR this ANAT It is that no one of the 
indi ‘transform ough we must that 
by such transformation it has attained its kebak deve. 
lopment and perfection) has ever yet reproduced its kind, 
and thiş in spite of every effort made to promote repro- 
duction by experirfents as to diet and as to putting to- 
-gether males and females both transformed, also 
transformed males with females untransformed, and males 
untransformed with females transformed. the 
sexual organs seem even to become atrophied in these 
transformed individuals. Moreover, all this time the 
untransformed individuals have gone on bringing forth 
young with the utmost fecundity, no care or trouble on 

the part of their guardians being required to effect it. 

* A fact more noteworthy could hardly be imagined in 
support of the view of specific genesis put forward 
recently.* Here we have a rapid and extreme transfor- 
mation taking place according to an unknown internal 
law of the species which transforms itself. No one, 
moreover, has been able to detect the conditions which 
determine such transformation (though it takes place 
under the eyes, and in the midst of the experiments of 


; + Sos Genesis of Species, chap. xi. 


how obscure and recondite may be the conditions which 
determine the transformations of specific genesis, and 
how utterly futile are observations as to an ap omo- 
geneity of readıly appreciable conditions. are so 
since it seems to be just such recondite ones which really 
determine the changes just referred to, and probably, 
therefore, other changes analogous to them. 

It may be a question whether the gemis Menobrançhus 
may not also be a tent larval * form, and one which 
now never attains its once adult form. If so, it if most 
probable that its lost state was similar t8 that af the ex- 
clusively American genus Se/erfes, the larva of which 
Menobranckus much resemb With respect to Protes 
and Stren no conjecture of the kind can yet be made. 

Individuals belonging to the common English species 
“(Triton crisialas) occasionally retain some of the external 
characters of immaturity, in spite of having attained re- 
productive capability; and a species (Triton 
alpertris) often matures the generative elements w. still, 
as to external appearanee more or less in its tadpole a 
of existence. e adult condition, however, is n y 
-and generally attained by it. ` Í 

The hical distribution of the Urodela is very 
remarkable. North America is the head-quarters of the 
order, and, with rare and trifling exceptions, the whole 
are confined to the Northern hemisphere. The exceptions 
are certain forms which extend down the Andes into 
South America,.and one or two species of Amdlysioma, 
which similarly descend along the highlands of South 
Eastern Asia. Urodeles are absolutely wanting in 
Hindostan, Africa south of the Sahara, the Indian Archi- 
pelago, Australia, and New Zealand. As might be ex- 
pected, that part of Asia which is nearest to North 
America, namely China and Japan, is the region of the 
old world most nchly peopled by species of Urodela, Al- 


-| together the world’s surface may be divided according to 


its Urodele population into three regions. The first will 
comprise Europe, Africa north of the Sahara, and North 
Western Asia. The second will include Japan and 
Eastern Asia. The third will’ be formed by North 
America, with a slight extension southwards into South 
America—a division which by no means coincides with 
that indicated by the Anora. : i 

The above two orders (.4acura and Urodela) comprise 
all the animals most nearly allied to the common frog, of 
all those outside its own order, There is, however, 
another small ordinal group of animals which remains to 
be here noted, because of all Fle aaa they come 
nearest to the frog, after the U; 


(T. o ġe continued.) 





INAUGURATION OF THE LINNEAN SO- 
CIETY’S NEW ROOMS ` 


OPENING ADDRESS BY THE PRESIDENT 


T is Bae Government first 
the claims of our iety to encourage- 
aR pa per assistance on the part ofthe State, as one which 
devoted itself to scientțjfic pursuits unremunerative to its 
members, but tending directly or indirectly to public 
benefit; and since then & sense of the justness of duck 
claims on the part of pure natural science has bécome 
cay oreo We are no longer in the da 
when a Peter Pindar could turn the Royal Society and its 
president into ndicule as boiling fieas to ascertain 
whether they turned red like lobsters. , The Times, in- 
stead of a short leader dismissing the. British Association 
meetings in a similar strain of banter, devotes daily, 
during the time of its session, half a dozen tolumns to the 
details of its proceedings. And our own de ent in 
natural science is now admitted to be éne of the most im- 


* Tho young of the Frog or Eft is called a larva, 
2 
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ortant branches of general science, specially important 
fn its relation to our material prosperity. Our food and 
raiment, the essentials of life, are derived exclusively from 
the animal and vegetable kingdoms, and biological pro- 
ducts contribute largely to many of our luxuries, whilst 
on the other hand some of the greatest calamities with 
which we are affiicted are due to the rapid development 
of animal or vegetable life. Many are the associations, 
under Government as well as individual patronage, de- 
voted to the improvement and increase of useful animals 
and plants ; and of late attention has been also devoted to 
the of thegravages of the noxious ones, the balance 
of selection g disturbed by the interference 
of agriculture and animal education. The due study of 
the means of restoring this balance, of turning it more 
and more in our favour, of calling in to our aid more and 
more of the hitherto neglected available species, or of the 
hitherto latent properties of those already in use, of 
checking the progas of blights and murrains, requires 
a thorough knowledge of the animals and plants them- 
selves, and that thorough knowl can only be obtained 
by that scientific study not only of particular animals and 
mans supposed a priori to be useful or noxious, but of 
all ani and plants, which it is the special province of 
our Society to promote. And in this respect I think it 
will be generally admitted that we have not been neglect- 
ful of our eae and that we have done our part in render- 
ing effective the support we have of late years received 
fiom Government as well as from individuals, and in 
establishing a sound claim for its increased continuance. 
Besides the aid oe ps scientific a by our 
y augmented hbrary, the t value of the papers 
ublished in the recent na oF our Transactions ead 
ournel has been acknowl abroad as well as at 
home. It is in our Society, for instance, that the great 
Darwinian theories were‘first promulgated ; and it must 
be recollected that the five or six hundred copies of our 
publications regularly sent out, pase the researches they 
exhibit at once at the disposalof the leading followers of 
the science in all of the world. It is true that these 
Balai to our efficiency are not entirely due to 
vernment patronage, but are the direct results of the 
reforms introduced by Dr. Hooker in 1855. Those re- 
forms, however, would have lost much of their effect had 
we remained confined to our old quarters in Soho Square. 
Cramped for space in’ those obscure and dingy rooms, it 
required a strong devotion to science to induce an ade- 
quate attendance at our meetings; and saddled witha 
heavy rent, we could neither purchase books for our 
library nor find room on our shelves for those presented 
to us, 

In the spring of 1856, however, an opening was made 
for our obtaining rooms in Burlington House. I was then 
on the Council, and joined heartily in the conviction of 
the importance of availing ourselves of the opportunity, 
notwithstanding the heavy expense it might entail, which 
I felt confident we could cover by a subscnption amongst 
our fellows, Our President undertook the imi 
negotiations, and at the meetmg of our Council on 
June ila fetter was officially communicated to us ad- 
dressed by the Secretary of the Treasury to the Presi- 
dent of the Royal Society, allowing the temporary loca- 
tion in Burlington House of the Linnean and Chemical 
Societies with ae oe Society, upon certain conditions ; 
those which affe us being the Royal Society 
should be put in possession of the main building of Bur- 
lington House on the understanding that they would, in 
communication with the Linnean and Chemical Societi 
assign suitable accommodation therein for those bodies, an 


that the Fellows of the three societies should have mutual. 


access to their three libraries for purposes of reference. 

Our Society/at a special general meeting held on the 17th 

of the same month, authorised the Council to take the 

necessary steps for carrying out the proposal of the 
hd 


NATURE 


3I 


Government, and in the following Februay 1857 the 
Royal Society assigned to us the rooms which we have 
since occupied under the above conditions. A subscn 
tion was ised which ultimately amounted to nean 
1,1004 cient to defray all expenses Sf puri wih 
our old rooms and fitung up the new ones, with a very 
small surplus, which was carried to the general account. 
In the same month of Fe I was associated with 
our then active and zealous President and Secretary, and 
with Mr. Wilson Saunders as a Removal Committee, and 
on Tuesday June 2 the Society was enabled for the first 
time to meet in their new rooms. ° 
Our position, however, although so great an improve- 
ment upon Soho Square, was not yet quite satisfactory. 
It was provisional only, and under the wing, as it were, of 
the Royal Society, and liable at any time to be exchanged 
for a worse or a better one as the case might turn out. 
This uncertainty is now removed. The renmen 
Tightly understanding the relations which ought to prev 
with the scientific societies judged to be deserving of their 
support, obtained from Parliament adequate means for 
roviding ample accommodation to the six societies here 
ed, without reserveng any right of interference with 
or control over their scientific operations, Thus our new 
quarters have ‘assumed a t and independent 
character, the rooms have built and fitted up ex- 
preasly fof four Society, and, having followed out the 
arrangements, I feel bound to acknowl the effective 
manner in which the liberal intentions of Government 
have been moted and carried out in detail by the 





architects, Mr. Barry and the late Mr. Bankes. en 
the plans for the new building were first prepared, 
some six or seven years since, we were applied to for par- 


ticulars of the accommodation we should require for our 
library and meetings, for the transaction of the business 
of the Society and for the residence of our librarian and 
porter. We were not consulted, it is true, about the 
general arrangements in relation to the other societies, 
and we have to regret the cessation of that close juxta- 
position and intimate intercourse with the Royal Society 
which was so le to us, butin all other respects our 
Sa ae were fully complied with in the prepared 
and sent to us for appro and the only alteration since 
made has been the curtailment of a portion of the base- 
ment premises in favour of the post-office, which rather 
inconveniently limits the stowage room for our stock of 
Transactions, With this sole exception we have the space 
we asked for, and the bookshelves and such other fittings 
as have been provided by Government have been worked 
out in the most satisfactory manner. 

Our removal here has necessarily been attended with 
considerable expense, the precise amount of which can- 
not yet be calculated, but it mill probably exceed 60x. 
The Council have, however, not chought it necessary to 
call for any special subscription. The investments made 
during the past year have been partially with a view to 
the present occasion, and the gradually increasing sale of 
our poe and general reciation of the value of 
our labours has been so far adding to our receipts that we 
closed last session with a much larger balance in hand 
than usual, and we hope to clear ourselves of the liabilities 
we are incurring, without reducing our invested funds 
much below 2000/, At the same time, we must not con- 
ceal from ourselves that we shall be called upon fora 
considerable increase in our expenditure. Our enlarged 
accommodation, combined with high prices, will add 
much to our household expenses. We are threatened 
with a repeal of the Act which exempts us from parochial 
rates. Nearly the whole of our library having within the 
last three w through my hands, I have become 
convinced that it will require a irge outlay in binding, 
as well as in filling up gaps to render it really efficient. 
And, above all, we must in mind that the chief 
means we have of promoting the scientific objects for 
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which we are associated, the only way in which we can 
render them available to our numerous Pose o 
in our colonies, is through our publi and heavy as 
have been of years E a e tale 
they will and ought to become heavier and heavier still. 
To render fully available the assistance we have received 
from Goyena n ve require continued and increased 
support from our Fellows, abk 
e reckon already among our Fellows the great majority 
of those who have ired aname in zoology, or botany, 
and I sincerely hope that all men of means who take a 
sincere interest im biological pursuits will think it a 
peas as well as a duty to contribute directly or in- 
y to the support of the Linnean Society of 
London, ° 


With regard to future arrangements in the new 
of life into which the Soclety has entered, the Council 
has kept in view three great objects, the endeavour to 
render our Meetings attractive, the extended usefulness 
of our library, and the steady maintenance of -our publi- 
cations, On meeting-nights the Gg Ailes be open at 
7 o'clock, the chair will be taken in meeting-room 
at 8 o'clock, as at present, an® after the ‘meeting the 
Fellows will adjourn to tea mn the Council Room patei 
o ite to, and in direct communication with the library, 

e extended shelf-room in the library has enabled a 
classification of the books which render Those most 


frequently consulted much more readily accessible than . 


heretofore ; and as evidence that there is no relaxation 
in our publishing department, I have to announce that 
‘besides the two numbers of our Journal, one in Zoology, 
and the other in Botany, which have been sent out since 
our last meeting, two new of our Transactions are in 
-the course of delivery, concluding one of Volume 
XXVIII., and the second of Col. Grant’s Volume XXIX. 
The first part of Volume XXX. is in the printer's hands. 





INAUGURATION OF THE CHEMICAL S 
CIETY’S NEW ROOMS i 


OY Thursday night last the Chemical Society met for 
the first time in the new P amu assigned to it 
in the right-hand front wing of Burlington House. The 
event was a notable one, and it is not often that such an 
occasion. happens to the president of a hard-working body 
' of scientific men as last Thursday fell to the lot of Dr. 

Odling when he rose to welcome the fellows to their new 
home, and he might well feel it his duty to break for once 
the tradition which im silence on the president on the 
first night of the session. j 
. Dr. ing accordingly rose and ed to bid them 
‘welcome to the new rooms, and then to give in a few 
words a general statement of what had been done in rela- 
tion to the taking possession of them by the society. This 
it seems had been by no’ means an easy matter, as but 
a few days back the society was still in its old quarters 
without a book of its lib mo and the present 
pines vee ae y unfinished state. 
especiall i anior Se Dr Russel ee 

ially e Junior Secretary (Dr. who were 
most kindly met and aided in their endeavours by Mr. 

Barry (the architect) and the Clerk of the Works; the 
new rooms were got into a habitable condition, the books 
in great part placed O r e eg ovat ren ena 
provided with seats in time for the first meeting of the 
session. 

The rooms in question at present in use consist of the 
library, a noble room on the second floor, well capable of 
holding the books of the society for some time to come, 
- That for meetings, below the library and overlooking 
Piccadilly, is capable of ing nearly twice the number 
of listeners that could be provided for in the old quarters. 
The seats, however, are somewhat crowded, and though 


and from the scientific public.” 


the room is provided with double windows there is a consi- 
derable noise from the street. The president, however, held 
out hopes of a wooden or pavement being before 
long down in front of the building, and we hope a point 
of stich importance will not long be neglected by the autho- 
a E git dant e A Wie eee seo aa 
on the t side mecting-room 

opening into it with double doors immediately behind 
the lecture-table. This, at present not quite 
ready for use, is ied wi erery Sees of a good 
laboratory, and will shortly be provi ith theneces- 

apparatus and re According to the president, 
E O eA ee it ina ed at pre- 
sot To pane t at the disposal of those authors who 
may to ilustrate their papers with experiments.” 
We do not know whether the words of the president 
imply an intention on the part of the society to aid re- 
Seer By printing the use OF Ta laborilory In adon mises 
as it may think deserving, but in any case the society 
deserves the thanks of every scientific man for so admir- 
able an innovation as a room for the preparation of expe- 


riments, 

Poe lig to PE a sec eyes to the childish plese 
sure, ish in its earnestness and simplicity,” with 
which a chemist looks upon a new experiment We 
D er nat se to the fact of its existence, but 
wo think that this desire to see answers a far higher pur- 
pose than that of mere pleasure. The science of the 
chemist is essentially a science in which, to quote a 
popular phrase, “ is believing,” and nothing can be 
more wearisome than constant repetition of the de- 
scription of reactions, or the recounting of qualitative or 
apr esi results unenlivened by a single ent. 

uch descriptions quite fail to lay hold upon “mind, 
except at the expense of a wearisome in, and the con- 
sequence is that many a valuable loses half or- all 
its effect when read (which should be to raise discussion), 
simply because in an attempt to describe facts the author 
lozes sight of the necessity of succinctly generalising 
therefrom. 

In the meantime what have the other societies affected 
figs changes ar een ccadilly ra suing tù provide for 
experimen! on o - i 
what has the Royal Society done the directi an OARA 
we have alluded? We are informed on the best authority 
—nothing! The rooms of the latter consist as did the 
temporary ones, simply of those requisite for the accomo- 
dation of the library and for the r. 
is the Chemical Society right? If so the Royal Society 
is wrong. It has not done all when it has provided com- 
fortable reading-rooms for its members, and a place 
where its secretaries can read the papers to a few silent 
Fellows who are s y scattered over the benches, The 

ing and publication of papers is not all that a 
and wealthy society can or Mare to do for the ad- 
vancement of science. Why should its laboratories not exist 
as well as its library? 

There is no reason why the meetings of the 
societies instead of being, , as some of them now are, 
dull reunions only attended by the Fellows as a matter of 
duty, should not be made more useful to men of science. 
What could be better than to ses them attended by 
me more B ats of the younger students of science, as 

em e Chemical Society now often 
who might t there see how is ities nore roe ae 
monstrate their discoveries, and how their papers are 
examined and discussed. Unless some attempt is made 
to give the other societies a greater over the seve- 
ral classes of workers to which they more directly ap 
they will infallibly lose the guiding power.they have 


hitherto and the advantages conferred by their - 

nisation in the pro on ‘of scientific kaawleige will be 

lost. It behoves the Royal S in particular to show 

the way to the others in following in the steps taken with 
e 


eadıng of papers. Now ` 


yp 
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such signal success by the chemists. If it does not do so, 
but allows itself to be left behind, it must soon see many 
of the most important papers sent to the Chemical or to 
such of the other societies as may choose to provide the 
means of properly illustrating them. 

It may be urged that if papers are to be experimentally 
illustrated, all cannot tbly be read. We can only say 
go much the better. y should not a society’s council 
exercise a wise ede © reregate some classes of 
papers at once to the “Journal,” the pro lace for 
many ù mass of numerical data now pelone read but of 
which discussio? is impossible ? 

F.C. S. 


se. 








NOTES 

‘WE regret to announce the death, on the roth inst, of Mr. 
B. F. Duppa, F.R.S., well known for his numerous and impor- 
tant researches in organic chemistry. He was educated at Cam- 
bridge, and was afterwards, in the year 1857, a pupil in the 
Royal College of Chemistry. Wıthm a period of eleven years 
he published, partly alone and partly in conjunctton with Mr, 
W. H. Perkin and Dr. Frankland, no less than twenty papers, 
most of which appeared in the Transactions and Proceedings of 
the Royal Soclety. The moat important of these researches re- 
lated to the action of bromine and iodme on acetic acid, the 
artificial production of tartaric acid, the formation of organic 
compounds containing mercury, and the synthetical production of 
numerous acids of the fatty and acrylic series. Mr. Duppe was 
elected a Fellow of the Royal Society in 1867. Being á man of 
independent means, he never applied for, nor held, any scientific 
appointment, but formed one of that small band of enthusiastic 
and disinterested amateur workers of whom England may justly 
feel proud, and to whom sho is so much indebted for a very 
large proportion of the contributions which she has made to the 
progress of science, 

Mr. MITCHELL, of Old Bond Street, is, we believe, about to 
publish a portrait of the late Dr. Bence Jones, engraved by Holl 
from the beanttful drawing by Mr. George Richmond, R.A, 

Tre following awards have been made by the French Geo- 
graphical Society :—2,000 francs to M. Dournaux-Dupér¢, who 
has just set out for Timbuctoo; this gentlemen hes also re- 
ceived a eimilar sum from the Minister of Public Instruction ; 
2,000 fr, to M, Francis Garnier, to ald him in his explorahons 
along the Blue River in Chima, and which have Yun-nan and 
Tibet for ther objects; 1,500 fr. to MM. Marche and Com- 
plégne, who have already proceeded a considerable distance 
along the courso of the Ogowe with the demgn of penetrating as 
far as the great African lakes, and joining Livingstone. 

THE subject for the Le Bas Prize (Cambridge) for the present 
year is “The Respective Functions of Science and Literature in 
Education.” Candidates must be graduates of the University 
of not more than three years’ standing from their first degree 
when the esmays are sent in, which date is fixed before the end 
of the Easter Term, 1874. The essays must each bear some 
motto, and be accompanied by a sealed paper beanng the 
same motto, and enclomng the name of the candidate and that 
of his college. Tho successful candidate is required to publish 
the essay at his own expense, 


Massrs. TRUBNER AND Co, will publish, in about ten days, 
My. George Henry Lewes’ new work, entitled “Problems of 
Life and Mind.” 


WITH reference to the paragraph in last week’s NATURE on 
the discovery of the convernon of spherical into plane motion, 
Piof. Sylvester wntes : “I feel it an act of simple justice to 
another to say that I should never hare hit upon the instru- 
ment which effects thu, had it not been for the previous, 





wholly onginal and unexpected, discovery made nme yenis 
ago, by M. Peaucillier, of the conversion of cncular mto iecti- 
linear motion, with which I was recently made acqnamted by 
M. Tchebicheff, and which seems to have been little noticed in 
the discoverers own country, and to have remained wholly un- 
known in this. M. Peancillier has succeeded by the most mmple 
means in solving a inematical-problem which had beffled the 
attempts of all mechanicans, from our James Watts downwards, 
to accomplish, and a simple Captain of Engineers in the 
French army has actually accomplished by a stroke of inspiration 
the mathematical solution of a question which many of the 
most profound and sagacious mathematicians of the age have 
been long labourmg, but mecessanly (as it 18 now obvious) in 
vain, to prove to admit of none. The conversion of circular into 
rectilinear motion before M. Peancillier’s discovery was gradually 
growing to be classed in the same category of questions as the 
quadrature of the cirelep and by a great number of mathema- 
ticians was actually deemed to be equally imposmble in the 
nature of things, A working model of Peaucilier’s machme 
constructed by my frieng M. Garcia, the brother of Malebran 
and the invent®r of the laryngoscope, is in my possession at the 
Athensum Club, and several copies of ıt have been already made 
by its admiiers, which term comprises all who have seen 
it The wonderfully fertile kmematic and mathematical results 
which I have succeeded in educing from the simple conception 
jnvolved in this machine may form the subject of another com- 
munication to NATURE.” 


Prov. JELINEK, of Vienna, writes us that the death 
of Prof. Donati is the only unheppy event connected 
with the Meteorological Congress of Vienna, which in all 
other respects has proved successful, The fact of all countries 
of Europe (France exce pted) and the United States of North 
America being represented at the Congres s, and the conciliatory 
spirit in which all the proceedings were held, the general demre 
to arrive at an uniform system of observation and publication 
make us hope, he thinks, that further declatve steps in this direchon 
will be taken. The Congress has.expressed the wish, thet an- 
other Congress of Meteorologists shall meet in three years, and 
it has appointed a permanent Committee under Prof. Ruys 
Ballot of Utrecht, as President, and with Prof. Bruhns of Leipzig, 
Cantoni of Pavia, Jelinek of Vienna, Mohn of Chnstiana, Direc- 
tor Scott of London, and Director Wild of St Petersburg, as 
members to prepere the solution of certain questions especially 
relative to the best form of publishing meteorological observa- 
tions and tu the extension of the existing system of mete- 
orological observations, The permanent Committee has been 
also charged with the preparatory steps towards the con- 
vocation of a second Maritime Conference (the first having been 
held at Brussels in 1853). There will be three editions of the 


proceedmgs of the Congress. The one German, the other 
French, the third under the care of Mr. Robert Scott, in English. 


RATHER an unusual incident has recently occurred in the 
Belgian Academy of Sciences, about which, according to the 
two gentlemen most concerned, erroneous statements have been 
made m the Belgian papers and Lo Revue Scientifique. The 
common statement is that at the sárwce of Juno 7 last M. E. 
van Beneden, son of the well-known Professor of Zoology at the 
Catholic University of Louvain, and hinrself Professor of Zoology 
at Lidge, by appointment of the present Catholic Minutry, read 
a paper on the results of a voyage which he had recently made 
to Brazil and La Plete Speaking of the difficulty of obtainınz a 
dolphin on account of the superstitions of the Brazilian fisher- 
men, he is reported to have referred to the ancient belief in 
Europe that dolphins were in the halnt of bringing dead bodies 
on shore, and to have sald, “ The fadé of Jonah is an embodi- 
ment of this belief.’ Thereapon, it is sud, M. Gilbert, Professor 
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of Mathematics, and M. Henry, Professor of Chemistry at | contain an article by Mers. E. Behm ond F. Hanemann on 


Lonuvato, in a letter to M. Quetelet, the secretary, protested 
against the expression being allowed to pass uncensured, as it 
was a violation of their religious convictions, and an infringement 
of the traditional law of the Academy, that nothing be sald to hurt 
the religious convictions ofany member, At the next meeting 
of the Academy, October 14, M. Gilbert insisted on this note 
being read, but by the vote of the Academy. the order of the 
day was at once proceeded with. Thereupon the two aggrieved 
professors felt called qpon to resign their connection with the 
. Academy. The real facts of the case are stated by MM. Gilbert 
nnd Henry in a long communication to the last number of the 
“Revue Scientifique, from which it appears that the reference to 
“the fable of Jonah” was not in the paper at all as originally 
read, but was added in a note to the paper when subsequently 
prinied in the Bulletin of the Academy. No doubt the two 
professors have a greater grievance tharethe irate Blehop Dupan- 
loup had in the admission to the French Academy of M. Littré; 
and no doubt it is well in all scientific discussions in a mixed 
society to steer clear of “the religious difficulty” sgntirely, bat 
after all it must seem to an outsider as if all thi pother about 
“the fable of Jonah” were a case of ‘‘ much ado about nothing.” 


. A, MEETING of the local executive of the British Amociation 
was held on Monday, at Bradford, and the financial account, 
which was submitted, showed the total expenses of the late 
meeting in that town to amount to about 3,300. The guarantee 
fond subscribed amounted to 5,2004. 


AT a recent meeting of the Manchester Scientific Students’ 
Association at the Royal Institution, Mr. George C, Yates, 
F.S. A, exhibited 2 unique specimen of a Neolithic Flint Celt, 
or axo, which he had obtained at Holyhead a few weeks ago. 
The specimen, we believe, has been thoroughly authenticated, 
and Mr. Yates has consented to deposit it in the British 
Museum. 


A seins of Birkbeck Sclentific Lectures for the People was 
commenced last week at Leeds, by Mr. J. Norman Lockyer, 
F.R.S., to be continued by Dr. Carpenter, Mr. Miall, and Prof. 
Martin Duncan, till Christmas. We bellero that the action of 
the Trustees in thus alding the spread of scientific knowledgo 
throughout the country will be attehded with the best results, 


On Tuesday last a deputation of the Harrow Vestry, repre- 
senting the residents, tradesmen, and other classes of the parish, 
had a second interview with the Governors of Harrow School, 
for the purpose of lodging and explaining thirty-six objections 


in detail to the proposed statutes for the government of the. 


school One point most justly insisted on by the deputation is 
the fact that John Lyon, the founder of the school, intended it 
mainly for the benefit of the parishioners of Harrow, whereas 
the Governors, like the Governors of others of our public schools, 
notoriously throw every possible difficulty in the way of children 
of common parishioners reaping the benofit of the fund generously 


~ let for their education.” The Governors try to silence the com- 


plainants with a pittance of 250/, a year to found a subordinate 
school We hope the Harrow Vestry will not cease to agitate 
the matter, until they obtain all thet rightly belongs to them. 
"Wx have received's revised list of those who obtained Queen's 
Modals at the Science and Art Examinations, May 1873. 

` A, CORRESPONDENT at Cannes, France, informs us that on 
_ November 4, about 6 P.M, a beaubfal and distinct, though 
” “faint, lunar rainbow was seen there, which lasted » quarter of an 
E hour, and then suddenly disappeared just as tho first drops of 
Tain were felt. 


Tak forthzomlog number of Petermann’s AfiHthelungen will 


the most recent discoveries in South-east Australis, accompanied 
by a map in which these discoveries areembodied. 


Masses, W. AND A. K. JOHNSTON have published a very use- 
fol war-map of the Gold Coast of Ashantee and neighbouring 
countries, with a sketch-map of Guinea anda small map of the 
whole of Africa, all carefully disposed on one large shest. 


For several winters past courses of lectures, intended tnainly 
for the tndustrial classes, have been given on’ sclentiffe subjects 
in the Edinburgh Museum of Sclance and Art, by the professors 
of the University and other gentlemen eminent in thelr particu» 


lar departments. The charge for a course of six lectures, the ` 


number giren on each subject, is only sixpence, and we believe 
the results have been extremely satisfactory. The following is 
the programme for the present winter :—‘‘ Chemistry of the 
Common Metals,” by Prof A. Crum Brown, MLD, ; “‘Physt- 
ology and Public Health,” by Dr. John G. M ‘Kendrick, 
F.R.S.E. ; ‘‘Coumical Astronomy,” by Prof Tait; ‘ The Car- 
boniferous Formation of Scotland,” by Mr. James Geikie, 


F.R. S.E, ; “ Weather and Climate,” by Mr. Alex. Buchan, 
F.R.S.E.; “The History of Commerce,” by Prob W; B, 
Hodgaon, LL.D. 


THE same joumal kas the Falling aetally eneb Wha 
Italien Association of Men of Scienca :—Inangurated in 1837 by 


the Grand Duke of Tuscany (twenty-five yoars before Frarice ` 


had followed the parent movement in England), it fell under the 
ban of Pope and Bourbon alike, who saw in it the foster-mother 
of revolition. In spite of police restrictions and other proofs of 
the dislike with which it was viewed, its meetings gained in 
attractiveness every year till, in 1846, favoured by the carly 
Uberalism of Pio Nono and Charles Albert’s ill-will to Austria, 


it celebrated the centenary of Balilla’s throwing off the German 


yoke in the Ligurian capital Thanks to Piedmont, it outlived 
the reaction of 1848; and in 1859-60 it shared in the national 
jubilee it had assisted in consummating. Rome, proclaimed as 
the capital in 1361, was to be the scene of its remnion in 1862 ; 
but the Vatican, countenanced by Austria and France, frostrated 
the attempt. The storming of the Porte Pia in 1870 rendered. 
possible the long-cherished design, and, under the appropriate 

of the venerable Count Mamlani, formerly Prime 
Minister of Pio Nono during his short constitutional reign, it met 
on the 2oth ult, in the capital One hundred and fifty was thé 
muster of members—not a numerons one, but counting the most 
distinguished statesmen and sevens in the kingdom. Donatihad 
but lately fellen a victim to cholera, but his science was ade- 


quately represented Uy the: Padre; Seochi, wh stil, cliste 
the Soclety of Jesus. 


We have received from Mr. D. Mackintosh a reprint of his 
article from the Quarterly Journal of the Gælogical Socrdty, On 
the more remarkable Boulders of tho Nortwet of agiand 
and the Welsh Borders.” , 


Tue additions to the Zoological Society's collection during 
the past week include a Crab-eating Opossum (Diddpdys can- 
arrpera) from the West Indies, presented by Mr. G. H. Haws 
tayte ; a Common Parodoxure {Peradarwrus typus) from, India, 
presented by Mr. C, Maurer; an Indian Jackal (Camis awrens) 
from Penang, presented by Mr. F. H. Fredericks ; three Robbin 
Island Snakes (Corenella phacarnsn) presented by Rev. G. EL R. 
Fisk ; a Little Grebe (Foctcass miner), British, presented by 
Mr, H. P. Henman ; a Black Wallaby (Hadmatwrns Ualadatus) 
from N. S. Wales, purchased; a Gazelle (Gusala dorcas) from 
Egypt, deposited ; an Axis Deer (Cervus axis) and a Molucca 
Deer (C. sseduecens/s}, born in tle Gardens. 
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PHYSICAL GEOGRAPHY AND TERRESTRIAL 
MOLLUSCA OF THE BAHAMA ISLANDS 


A PAPER on this subject has recently basa communicated to 
o New Yor Mr. 
Thomas Blad sail cis 
The northern end of the Bahama group lies opposite southern 
Florida, and from this point the islands stretch off in a double 
series, nearly parallel to the trend of Cuba and San Domingo, 
and terminate, properly, in the Turk’s Island Bank, on w 
are thelast and most easterly of the chain, which extends about 
600 mules, from wyhin 70 mules of the coast of Florida to within 
100 miles of that of San i 
Several banks are i 
ally on 
haghi, and: beng almost universally environed 
ves of rock, which extend often to a considerable distance 


The ppears to resemble that of Bermuda ; 
their form and surface condition being largely due to prevailing 
winds and currents, but also owing much, probably, to the con- 

of the land on which the coral reefs were built up. 
speaks of the Bahamas as the Gulf Stream 


the Atlantic on emerging from the Gulf of Mexico. 

In a communication to NATURE, vol vi p. 262, Mr. Jones 
furnished evidence of the subsidence of the Bermudas. In exca- 
vations made for the great dock eg., there wes found, at 46 ft. 
below low-water mark, a layer of red earth, containing remains 
of cedar trees, and resting on a bed of compact calcareous sand- 
ttone. 

Mr, Bland examines the evidence afforded (as to subsidence), 
by the distribution of land shells on the Bahama Islands, The 
ds Bake a Sirs ser ERE AE AE, 
AE of the Behamnss is ementlally Weet Taten end thet 
of the Groat Bank (aperin y} Closely allied tothe Cuban fauna. 
Mr. Bland gtves a list of i species common to the 
Bahamas, the adjacent continent, Bermuda, and certain of the 
West Indian Islands; which shows ina marked manner the 
alliance referred to. 


The banks and islands of the Bahame chain diminish in size 
to the south-east, indi wabsidence in that direction. 
Similarly, the submerged Island bank, Sombrero and 


the bank, terminate the el West Indies chain 
from Cuba ; and in have been found remains 
of large extinct mammalia which must have inhabited at one 
time a much more extensive area. 
The author criticises Dr. Cleve’s geological grouping of the 
slands north of Guadeloupe (m two groape, one comprising 
of -pliocene date, another of tatay. 8, 
Miocene, Phocene), and points out that the land shell fauna 
of Saba, St. Eustatius, St. Kitts and Nevis, of Redonda and 
Montserrat, and of Barbadoes and i is, in common with 
most of the islands to the south, to and inclustve of Trinidad, 
dishnct from the fauna of the islands between and inclusive of 
the Bahamas and Cuba, and the bank, on which fre 
Anguilla, St. Martin and St. Bartholomew. This well-defined 
line of separation must be considered in connection with the 
past and present history of the wlands. 
Dana traces parallel of greater or less subsidence in the 
Pacific Ocean, and analogous conditions in the Atlantic; the 


subsidence was probably, he sa “much greater between 

Florida and Cuba than in the P of Florida itself, and 

greater along the Carribbean Sea with Cube, as well as 
the reefs than in Cuba.” Recent 


Stet by Mr. Bland, confirm this view. 








SCIENTIFIC SERIALS 

Ocean n Iray, November.—In an article on ‘‘ The Results 
of the c Campaign, 1873,” it is shown that the right dhec- 
tion for Arctic jon has been unmustakeably mdicated, 
further have afforded of ere i 
an advanced position by following that 
evidence has been accumulated against the route advocated by 
“unpractised theorsts.” i 


Ard, as contrasted with the comparatively unsuccessful at- 
tempts made in the Spitrbergeħ direction by the Swedish Expe- 
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dition and that of Mr. Leigh Smith. “The learted socletics 
i be able to make thelr appeal to the Government with cren 
stronger more cogent ents than were at their disposal 
in ths end of last yene; while in the resent Primo Minister and 
Chancellor of the Exchequer they have an old and staunch 
supporter of Arctic expeditions, and one who has studied their 





history and appreciated their uses.” There is a carefully con- 
structed map illustrative of Captain Markham’s yo m the 
Arctic. Other articles “On the Distnbuhon of Coal m 


China,” by Baron von ofen ; “f South American P. m 
(Argentine Republic), by F. J. ; “Highways and Bye- 
ways of Naval History,” the first of a series of artcles by Mr. 


R Lendall 

commences with a papereon by S. Cannizero and 
F Setini Santonitic acid agrim EA derived from 
of water to one of 
santonin. The addition is effected by acting on santonin by 
means of a warm aqueous xikaline solution. The formula of 
the acid is Cuno . =C H0; + H,O. The properties of 
tho acids and its are descri and the action of nascent 
h iv oon cy then conid Aae researches on 
bensy. enol, by Patern ML FiletL—On the 
cheic] aint ne Gave rovince, 
by Prof. G. Sie. The wines in queston seem to be some- 
what strong, the percentage (volume) of alcohol ranging from 
9°4 to a V inous tables of analyses are mven.—A 
on dry of calcic formate, by A. Lieben and 
Paternò concludes the original portion of the number, which 

concludes with 155 pages of abstracts from forelgn journals. 
Annaler det Chemis und Pharmacie, Band 168, Heft 2 and 3, 
À o.—The number commences with two papers from 
Pro ’s ey: The first by W. Hemelian is on a 
new method of o sulpho acids ; the method in ques- 
tion ıs a modification of thet of Strecker. Dr. E. Wroblevsky 
communicates a paper on certain haloid derivatives of toluol ; he 
describes a number of the meta-brom-toluol compounds, and also 
deals with the para-brom-toluols and the tr-brom-toluols, — 
The other are: On selenic acd and its salts, by Dr, v. 
Gerichten. e finds that the seleniates are all isomorphous 
sulphates, and the double salts also agres 
with the double sia marae = On the action of tri-sulpho-carbonate 
and sulpho-carbaminate of ammonium on aldehyde and acetone, 
by E Mulder. A number of the compounds resulting from these 
reactions are described. a new mode of forming ortho- 


tolnilic acid, by R. Fittig and Wiliam Rammy. On metr- 
toluic acid, by C. Boettinger and W, Ramsay.—Oa ethyl and 
di-ethyl-allyamine, byA.Rmne Ethyl-all is isomeric with 
methyl crotonylamine, the two bodies having the formulse— 


GH CH 
N | CoHyand N} CH, respectively. 
H H 
The authorfdescribes several of the salts of the former. Di-ethyl- 
C,H 
nigiaine N] C,H; is produced by the action of ethyl iodide 


C,H, 
on allylamine. The author describes it and its hydrochlorate 


lochmenn, The author has collected and examined the 


gases 

trated with two 

flames given by the burner under 
wing the of CO, and H,O, given by 

buming, at various heights above the burner up to 

120 millimetres, 








SOCIETIES AND ACADEMIES 
LONDON 
Zoological Society, Nov. 4.—Prof Newton, F.R.S., vice- 
resident, in the chair. The read a report on the ad- 
Fi ety’s menagerie during 
the months of June, July, August, and September. Mr. G. 
a malformed variety 





on Chinese ornithology Mr, P, L. Sclater, F. 


ected. S during 
a KeA interior of New? Guinea —A communica- 


Baga contained E nole on. the DAAR ol Zuga eee 
Dum. et Bibr.—-A communication was read from ~ 


ombas in Eastern Africa.—A second 
B. B ce ouicl eer clan 
Congo.—Mr. G. B. Sowerby, , communicated the descrip- 
tions of eleven new shells, — 


will be found elsewhere.—A resolution was then 
Dr. Hooker, secohded by Mr. 
unanimotsly, recognising the o 


by 


Teo sben Ten Gees 


towards the Government for the accommodation now 
for the first timo provided tly for it—On Hydras 
americana, Dr. D. Hooker. In his ph of the 
Rafflesiacess In De 's. ‘© Prodromus,” Dr. Hooker had 
thrown some doubt on the correctness of Do s de- 
scription 2%) and on the close w he 
traced between it and Frosebanche. Further on has, 


however, amply confirmed the De Bary’s tion. 
_ A very great dificalty is maleria leat point of vlew of 
ete e Daae pAr en a rA ape species of this 
iy Ge an oe aad eee A 


another nearly allied genus of root- po 
natives both of South At Africa and of South tod North Americ 

Chemical Society, Nov. 6.—Dr. A F.R.S., pre ~ 
dent, in the chair.—The a short 


pal 
fal properties of somo modifications of the cochona 


pangs eee iia development of certain monads, 
aeS ht ent wages tess eatin 
tory o in 
digi aaa require an objective of yy im. for 
ade oer a eae 
read a on the art 
oe p dained a 
ple and successful process of sth ahi showed. 
how the most satisfactory results might be obtained without the 


sodium erupti black H e weet 
um on gavo a o ; 
Etel hot e ona Researches the 





oe ae —A paper was also 
SI: araa tt Somo Notes on Acarel- 
a eia be minutely described a species: found parasitic 
Obisium, and w. he believed to be identical 
described by Dujardin. Speci both mounted 
and Putin exhibited under the mi 
‘bn By sein Neier arp ll 


Panis 
Academy of Sciences, November 3.—M. de “Quatrefages, 
president, in the chair.—The following papers were r&id :-— 
An analysis and criticism of an “ Esay on-the Constigution and 
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Origin of the Solar System, by M. Roche,” by M. Faye.—-On ` 


the mutual action of voltaic currents by M. Bertrand. -On the 
verification of Baume'’s hydrometer, MM. Berthelot, Couller, 


that some spots wi — on 
thermic effects sccom compression: of liquids, by 
MM. Favre and Laurent.— Morin and a 
report on M. Greeff’s paper on the régime of rivers and thé effects of 
a multiplo system of —Memotr on terato- 
logy, by M. C. Dareste.—On a of the 


on the influence , of refraction at the moment of 
enus with the Sun's limb, by M. Oudemans.—On a 
extracted from 


carbonic disulphide genik MC Deena 
, c on porous 5 7 e 
and formation of the dental fllieals in the mammıfers, 

fand —On ca embolism and he~ 


stons for electro- by M. Th. du Moncel.—On ae SSSR 
for the of active amylic alcohol, by M. J. A. Le Bel. 
—On the influence which certain gases exercise on the preser- 


sinned and on the influence of certain substances in the 

preservation of egga, by Mr. C. Calvert. —On the metamorphism 
ity of certain microphytes under the 

influence of media on the relation of those to th 

initial canse of fermentation, &c., by M J. Duval —On the action 

of the after the g althe thoracic amity, 

by MM. Carlet Stranss.—On 

structures of the red and white muscle in rabbits and in re 

M. Ranvier.—On scurvy and its treatmen satan by 

—On ,telluric intoxication, by M. L, Colin.—On the calcareous 

spar of the green maries of Chenneviére, by ML Stan. Meunier, 
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THE ARCTIC EXPEDITION OF 1874 


i lea prospect of the Government being convinced of 

the propriety of despatching an Arctic Expedition, 
really seems to be brightening. We expressed some appre- 
hension, when the Royal Geographical Society addressed 
the late Chancellor of the Exchequer on the subject last 
year, that sufficlent pains were not taken to have all 


“branches of Science represented in the Deputation, and 


that, consequently, the importance of the results of Arctic 
Research had not been completely explained. There 
is no cause for any such. doubt on the present occasion. 
The matter has been most carefully and maturely con- 
sidered by a joint committee appointed by the Councils 
of the Royal and the Royal Geographical Societies, and 
consisting of representatives of various departments of 
Science as well as of the most eminent Arctic authorities, 

A memorandum has been drawn up, and submitted to 
the Council of the Royal Society, in which the scientific 
results to be obtained from the examination of the w- 
known area round the North Pole are set forth; the 
different sections having been prepared by men who are 
in the first rank as authorities in their particular depart- 
ments of study—namely, geography, hydrography, geodesy, 
physics, meteorology, geology, botany, zoology, and anthro- 
pology. The memorandum also includes a carefully 
prepared statement, drawn up by distinguished Arctic 
authorities of the practical aspects of the question, the 
composition of such an expedition, the precautions that 
should be taken, and the best route. 

The Royal Society is a body which, from its high posi- 
tion and from its strong sense of responsibility, never 
takes action without very careful and mature previous 
consideration. When this body once adopts a course on 
any question, the public can always feel satisfied that it 

first received the closest attention, in all its bearings, 
from men of the highest attainments. The memorandum 
of the Committee has been before the Council, and we 
are able to announce that the value of the scientific re- 
sults to be derived from Arctic exploration has been 
recognised, and that the Royal Society is prepared to 
represent to the Government the desirability of under- 
taking the discovery of the unknown region. 

With the object of inducing the Government to under- 
take a North Polar Expedition, the Council of the Royal 
Society has appointed a deputation. to represent their 
views, consisting of Dr. Hooker, the President-elect, 
Prof. Huxley, Prof. Allman, Mr. Prestwich, Mr. Busk, 
Mz, Sclater, and General Strachey. 

The British Association has also appointed a Com- 
mittee with the same object. 

The Royal Geographical Society will be represented 
by its President, Sir Bartle Frere, Sir Henry Rawlinson, 
the veteran Arctic explorer, Sir George Back, and Admi- 
rals Collinson, Ommanney, and Sherard Osborn. 

The Dundee Chamber of Commerce is also deeply 
impressed with the practical importance of discovery in 
the unknown area, and has drawn up a memorial to be 
presented to the Prime Minister, through the member, 
Sir John Ogilvy. Dundee is got only the principal 
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whaling port of Great Britain, but is also the centre of a 
great and tbriving industry, namely, the manufacture of 
jute, the growth of which employs millions of ryots in 
Bengal. Now, in the process of preparing the jute fibre, 
the use of animal oil is essential, so that the business of 
chasing whales and narwhals in the Arctic seas is of the 
utmost importance to the cultivators of the Gangetic 
delta. One industry supports the other, and India, as well 
as Great Britain, has an interest in°Arctic discovery, 
The Chamber of Commerce, considering the vast in- 
terests at stake, holds it to be most important that the 
unknown polar region should be explored, in order that a 
more complete knowledge may be acquired of the haunts i 
migrations, numbers, and habits of the various oil- 
yielding animals, The*Chamber also feels the advan- 
tages derived from Arctic expeditions by the best among 
the experienced mates and harpooners who obtain em- 
ployment, anf indirectly by the whole seafaring popu- 
lation of the west coast of Scotland. Nor are the bold 
seamen and enterprising manufacturers of the northern 
ports, any more than tle naval officers and men of science, 
indifferent to the old renown of their country, and to the 
immense advantages which are derived from voyages of 
discovery, 

The events of the last year have strengthened the 
arguments in favour of an Arctic Expedition. We believe 
that the despatch of a naval officer to Baffin’s Bay last 
spring was due to the forethought of Admiral Sherard 
Qsborn, The choice was undoubtedly a fortunate one, 
for Captain Markham’ entered heart and soul into the 
spirit of the service on which he was employed. He 
studied the new system of ice navigation, and of handling 
powerful steamers in the ice with minute attenton. He 
had the rescued crew of the Polaris on board for several 
months, and learned from Dr. Bessels and Mr. Chester 
all the particulars of their extraordinarily successful 
voyage. Nothing escaped him, and on his retum he 


“submitted a full and most valuable report. Thus the fact 


that a ship can pass up Smith Sound to 82° 16’ N. witb- 
out check of any description, unknown before, is now 
established, as well as the constant movement and dnft 
of the ice in the strait leading to the unknown region. 
The revolution in ice navigation, caused by the use of 
powerful steamers, is also more fully understood and 
appreciated through the report of Captain Markham. 

The deputation which is about to seek an interview 
with Mr. Gladstone and Mr. Goschen, is thus strength- 
ened with fresh arguments and with a more exact and 
complete statement of the objects of Arctic research. It 
will represent interests which cannot be neglected, and 
bodies whose individual opinions must needs carry great 
weight. There will be the Royal Society, the recognised 
adviser of the Government on all matters relating to 
Science; the Royal Geographical Society, the British 
Association, and the Dundee Chamber of Commerce 
representing the interests of a great industry and of the 
sea-faring population of Scotland. The navy will also 
be fully represented, and the leading Arctic authorities 
will be present, acting in perfect unanimity as regards the 
route to be taken and the work to be done. 

We believe that such a deputation must have consider- 
able influence on the decision of the Government, and 
that there is every prospect of sanction being given to 


D 


38 ` es 


NATURE 


[ Nov. 20, 1873 


esas Ok es naval Arctic expedition in 1874. Mr. | their archæology. Indeed the last forty years might well 


\Gosthen i is, we have reason to-think, now conversant with 
‘the e subject, and, as the Minister whose duty it is to ad- 
vance dnd foster the interests of the British navy, it is 
imposible that he can fail to see the advantages of Arctic’ 
service. He is supported, at the Admiralty, by Sir 
Alexander Milne, who has.ever been friendly to such 
enterprises, and sensible of the excellent school for nnval 
men afforded by vpyages of discovery; and by Admirdl 
Richards,.the hydrographer, whose sound judgment and 
great Arctic experience render his advice most valuable. 
Tho Prime Minister, with wh8m the décision will rest 
` is a statesman who well knows the general, as well as the 
` scientific uses of Arctic enterprise. He formed one of 
that Ministry which despatched e last scientific expedi- 
tion to the Arctic Regions; and, as a member of, the 
Select Committee of the House of Commons on Sir John 
Ross's case, he signed a report egpressing his approval of 
Arctic voyages in the strongest terms—“ A public service 
is rendered to a maritime country, especially in times of 
“peace, by deeds of daring, enterp and petient endur- 
anct of hardship, which excite the public syfnpathy and 
“enlist the general feeling in favour of maritime adven- 
ture.” Such were, and we trust still are, the views of Mr. 
. Gladstone with reference to the general uses of Arctic 
voyages of discovery. When’ to these general impres- 
‘sions are‘added a knowledge of the important scientifie 
and practical. results to be attained, the assurance that 
thefe is no undue risk, that the cost willbe comparatively 
slight, and the good both to the navy and to mercantile 
interests incalculable, we cannot bring ourselves to believe 
that the decision of Mr. Gladstone will not be favourable 
to a renewal of Arctic research. 





LOCAL SCIENTIFIC SOCIETIES * 

~ ; i L. , 
Ave es so faras we have been able to ascer- 
taint the number of existing local societies I which 
have for their mgin, or only as a part of their object the cul, 
~. ture of Science, that were established in the years between 
1781 gnd 1830, are only 22. We shall see that the increase 
since 1830 has been enormous, though the large majority 
of those established during the last forty-three years are 
of a much more simple kind, 6 far as organisation is 
concerned, than those established during the former 
period, have to a great extent a different object in view 
or rather accqmplish the intellectual improvement of the 
- members after a different fashion, and are, we think, 
thoroughly characteristic of the scientifically inquisitive 
and increasingly intelligent period during which they have 
- been established. Not many “Literary and Philosophi- 
cal Socjeties” have been established during the latter 
period, most of them being professedly devoted to study 
and research in Science, especially in natural history, in 
‘all or one of its branches, and a large majority of them 
being Field Clubs, as those associations are called, the 
whole or part of whose programme is to investigate the 
natural history (including botany, zoology, and geology) 
of particular districts, in combinatién sometimes with 


* Continued from vol vol. p 594. 
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be designated the era of field clubs. 
We have already mentioned the Northumberland, Dur. 


in 1829, which, although it has done some excellent field- 
club work, was not professedly established for this pur- 
There can be no doubt that the first genuine field- 

club was the Berwickshire Naturalists’ Club, founded 
‘September 21, 1831, though Sir Walter Elliot traces the 
true origin of field-clubs to an assocfation .ef students, 
formed in 1823 at the University of Edinburgh, under the 
name of the Plinian’ Society, for the advancement of the 
“study of natural history, antiquities, and the physical 


‘sciences in general.” They met weekly in the evening ` 


during the session, from November to: July, for reading 
papers and discussions ; and also, as the season advanced, e 
made occasional excursions into the neighbouring country. 
‘The chief promoters of the scheme were three brothers 
named Baird, from Berwickshire ; but John, the eldest, © 
must be considered the founder. He drew up an elaborate 
code of laws in eighteen chapters, and, as the first presi- 
dent, made a statement of the proposed plan and objects 
of the society at their inaugural meeting on the 14th 


“January 1823. Among the original members occur the 


pamés of James Hardie, J. Grant Malcolmson (both 
Indian geologists), and Dr. John Coldstream ; and,:at a 
later period, those of Charles Darwin * (of Shrewsbury, 
1826), John Hutton Balfour (1827), and Hugh Falconer 
(1828), with others who have-since become distinguished 
in the scientific and literary world. The latest notice of 
the society is the session of 1829-30, up to which time 
the “Bairds, although they had’ left the University, 
appear as occasional contributors. - 

Nodoubt this Edinburgh Association had considerable in- 
fluence in originating the Berwickshire Club, for two of the 


Bairds became pariah ministers in Berwickshire, andit was - 


they, along with their brother, the late Dr. William 
of the British Museum, Dr. Johnstone, Dr. Embleton, and 
four or five others, who met at Coldingham on the date y. 


above given, and drew up the plan of the Berwickshire Na 


turalists’ Club, “a term,” Sir W. Elliot remarks, “now first 
extended to a scientific body.” Its object was -declared 
to be the “ investigation of the natural history of Berwick- 
shire and its vicinage ;” in reality its field extends over 
the whole of Berwickshire, Roxburghshire, and the north- 
east part of Northumberland, to ‘the limits of the Tyne- 
side Club’s district. The rules of the club, as all rules 
should be, are short, providing that the club should hold 
no property, require no-admission fee, and should meet 
five times in the year at a place and hour to be communi- 
cated to each member by the secretary. Thus the 
Berwickshire Club is a field-club pure and simple, having, 
unlike many other similar clubs, no winter meetings for 
‘the reading of papers, whatever papers are read being 


- ham, and Newcastle Natural History Society, established” ` | 


i 
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1 
‘, 


read after dinner on the days when excursions are made. e” 


At the first anniversary it numbered 27 members, andin ` 


1870, when Sir Walter Elliot gave his address, there were 
249 members on the roll, including a few ladies, and “two 
corresponding members, the last description having been 
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added in 1868 to admit intelligent working-men,” though 
why this invidious distinction should be maintained in a 
body solely devoted to scientific research, we fail to see; 


“ma surely Science at least is a common ground on which all 


classes can meet without a shadow of bitter class-feeling 
to mar the genialty of intercourse. The more that the 
higher tastes and recreations are common to all classes, 
the leas room will there be for misunderstanding and bit- 
ternesse If a working-man can pay the subscription— 
and the field-clut*subscription is usually small, and work- 
ing-men’s wages are now unusually high—by all means 
let them be received on a common footing with the other 
members. Many of our best field-clubs are composed 
almost entirely of working-men, and every encourage- 
ment should be given to this class to join such clubs, for, 


e morally and intellectually, we think they will reap more 


benefit from such associations than any other class, 

The Berwickshire Club continues to be one of the most 
efficient and productive in the country, the fruits of its 
excursions being contained in six goodly volumes, con- 
taining many valuable papers on the natural history and 
archeology of its large district, and extensive and care- 
fully compiled lists of the existing and extinct fauna and 
flora, As the Berwickshire Club is the model after which, 
to some extent, all succeeding field-clubs have been formed, 
we shall here give from Sir Walter Elliot’s address, its 
simple and inexpensive method of conducting its field- 
days :—“ Arrangements are made with the railway com- 
panies for the issue of tickets on favourable terms. The 
members assemble at breakfast at 9.30, after which the 
programme of the day is explained, and any objects of 
interest procured since the last meeting are exhibited and 
described, At 11 the party proceeds on foot or by con- 
veyance to the points indicated, breaking into sections 
for botanical, geological, or antiquarian research, and 
either meeting again at some convenient spot, or return- 
ing independently to dinner at 4 o'clock. The members 
present rarely exceed from jo to 50, often fewer. Of 
course the hive contains a considerable proportion of 


TS drones who rarely appear, ladies never. The distances 


are so great, the excursions so thoroughly directed to in- 
yestigation, that few but those intent on work attend. 
After a frugal repast, the staple of which is a fine salmon 
invariably sent from Berwick, papers are read and dis- 
cussed, and the members disperse according to the exi- 
gencies of their trains, The whole expenses of the day 
vary from four to five shillings per head.” . : 

In the decade between 1830 and 1840, other sixteen 
local societies were formed, many of which, though not 
professedly field-clubs, have done, through individual 
members, good -field-club work, as is testified by their 
publications, and have otherwise done much to promote 
the cause of Science in the neighbourhood. It was during 
this period that the Cornwall Polytechnic Society (already 


~, mentioned),the Penzance Natural Historyand Antiquarian 


Society, the Royal Institution of South Wales, the Ludlow 
Natural History Society, and the West Riding Geological 
and Polytechnic Society, were formed, each of which, in 
its own particular fashion, does good service to Science, 
and helps to keep the lamp of culture burning in its 
neighbourhood. 

No other regular field-club was instituted until nearly 
fifteen years after the foundhtion of the -Berwickshire 


Club, when a sort of offshoot of that Society was formed 
in 1846 in Newcastle-on-Tyne, under the title of the 
Tyneside Naturalists’ Field Club, which, “guided by the 
experience of the parent club, at once assumed a perfect 
organisation.” The constitution was, however, somewhat 
amplified, a proviso being put in the rules that should 
assuredly have a place in the rules of every similar 
society in the kingdom. Its last rule, we think, worthy 
of all commendation and universal jmitation’; it is as 
follows :— - 

“That the Club shali endeavour to discou the prac- 
tice of removing rare pl&nts from the localities of which 
they are characteristic, and of risking the extermination 
of rare birds and other animals by wanton persecution ; 
that the members be requested to use their influence with 
landowners and others, for the protection of the characteris- 
tic birds of the country, and to dispel the prejudices which 
are leading to their destruction ; and that co uently 
the rarer botanical specimens collected at the Field Meet- 
ings be chieflysuch as @in-be gathered without disturbing 
the roots of the plants ; and that notes on the habits of 
birds be accumulated instead of specimens, by which our 
closet collections woujd be ennched only at the expense 
of nature’s great museum out of doors. That in hke 
manner the club shall endeavour to cultivate a fuller 
knowledge of the local antiquities, historical, popular, 
and idiomatic, and to promote a taste for carefully pre- 
serving the monuments of the past from wanton injury.” 


We have more than once recently in noticing the pro- 
ceedings of some societies, and it has been animadverted 
on in other quarters, referred to the pernicious practice 
of encouraging, by the offer of prizes for rare specimens, 
especially of plants, the extermination of the rare flora 
peculiar to certain districts. One of the prime duties of 
every local club should be the preservation of such rare 
specimens, the fact of whose existence is often of great 
value from a scientific point of view, and the destruction 
of which, by transference to a herbarium, can serve no 
good purpose whatever, The Tyneside Club 1s divided into 
six sections, each charged with a special department for 
investigation :—1, Mammafia and Omithology ; 2, Am- 
phibia, Ichthyology, Radiata; 3, Mollusca, Crustacea, 
Zoophytes; 4, Entomology; 5, Botany; 6, Geology. 
This club holds meetings during the winter in Newcastle, 
Up to 1864, it had published six volumes of very valuable 
Transactions. In that year an arrangement was come to 
whereby the members (numbering 429), became associ- 
ates of the Northumberland, Durham, and Newcastle Na- 
tural History Society, already referred to. Thenceforth, as 
we have already said, the proceedings of the two bodies 
have been published conjointly under the title of “ Na- 
tural History Transactions of Northumberland and 
Durham,” of which three volumes have been published. 
“The work of the Club,” Sir Walter Elliott says, “has” 
been most conspicuous in zoology. It has the merit of 
publishing its lists and catalogues in a separate form for 
sale, so as to make them accessible to all inquirers.” 

We cannot mention in detail the foundation of the 
swarm of field-clubs which have come into existence 
in the various parts of the country since 1846; we can 
only allude very briefly to two of the most important, 
the Cotteswold and the Woolhope, the former an offshoot 
of the Berwickshire Club. The originators of the Cottes- 
wold Field Club, which, like the Tyneside Club, was 
started in 1846, were Sir Thomas Tancred (who had been 
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a member of the Berwickshre Club), Mr. T. B. Lloyd 
Baker (the well-known originator of the “ Reformatory 
System ”), Dr. Daubeny, of Oxford, Hugh Strickland, and 
some others, who met “at the Black Bull Inn, in Birdlip, 
avillage on the summit of the Cotteswold range over- 
looking the vales of Gloucester and Worcester, about six 
miles south of Cheltenham, and seven south-west of Glou- 
cester.” There the club was inaugurated, Mr. Baker being 
elected the first pregident. “The labours of the club have 
been most conspicuous in geological investigation, for 
which the district offers such a rich field. Many of the 
members have, by their recorde observations, attained 
to high distinction. In the words of-the president, ‘It 
will suffice to mention the names of Daubeny, Strickland, 
Woodward, Maskelyne, Wright; Moore, Buckman, Jones, 
Lycett, Brodie, Symonds, Maw, and Etheridge, all mem- 
bers of the club, to recall at once names of writers well 
~ known in the scientific annals of the county, and of whom 
some have by their works obtained a mose ‘than Euro- 
pean reputation.’ ” 

The Woolhope Club, in Bedfordshire, whose publi- 
cations are also well known as among the most valuable 
of those of provincial societies, was formed in 1851, and 
derived its name from the mass of Silurian rocks described 
by Sir Roderick Murchison as the “ Woolhope Valley of 
Elevation.” This club and the Cotteswold have occa- 
sional joint field days, and their example is followed by 
several other societies, and might, we think, with advantage 
be followed much more extensively than it is. 

The Worcestershire Naturalists’ Club originated in the 
same year as the Cotteswold, followed the year after by 
` the Huddersfield Naturalists’ Society, and in 1849 by the 
Yorkshire Naturalists’ Club, Besides the four field-clubs 
mentioned, other six societies originated in this decade, 
most of them distinctly scientific, including the Torquay 
Natural History Society, the Bristol Microscopic Society, 
and the Isle of Wight Philosophical and Scientific So- 
ciety. : 

In the decade between 1850 and 1860, twenty-two 


local scientific societies were founded, pf which six - 


teen are field-clubs, including such well-known names as 
the Woolhope, just mentioned, the London Geologists’ 
Association, the Liverpool Naturalists’ Field Society, the 
Bath Natural History and Antiquarian Field Club, and 
the Malvern Field Club. 


(To be continued.) 











HARTWIG'S “ SEA AND ITS WONDERS” 


The Sea and its living Wonders. A popular account of 
the Marvels of the Deep, and of the progress of Mari- 
time Djscovery from the earliest ages to the present 
time. By Dr. G. Hartwig. Fourth edition, enlarged 
and improved, with numerous woodcuts and eight 
chromoxylographic plates. (London : Longmans, 1873.) 

N O other-evidence is needed beyond the publication of 

the fourth edition of this work to prove the de- 
mand there-is in Great Britain for this kind of literature, 

The reading public want to know what about the sea, and 

all that is in it; and, in their eagerness to know, they buy 

even such books as this. When will scientific men turn 
their attention towards teaching the public as far as it can 





be taught, in a correct, yet popular manner, the rudiments 
of biological science? When they do the time for such 
books as the one we must now notice will have passed 
away, and the resources of the great publishing firm who 
issue it will be engaged on more truly solid and im- 
portant work. Asan indication of what we mean, let us 
contrast the popular works of Hartwig or Figuier with 
Quatrefages’ “Souvenirs d'une Naturaliste,” or Gosse’s 
“Devonshire Rambles ;” or let the reader imagifie what 
a delightful work the one before us would have been if 
written by, say Huxley, Allman, Gunther, or Wyville 
Thomson. But to return to this volume, which consists 
of three parts ; (1) the Physical Geography of the Sea; 
(2) the Inhabitants of the Sea; (3) the Progress of 
Maritime Discovery. The latter part commences with 
the maritime discoveries of the Phoenicians, and ends 
with a reference of sixteen lines in length to the numerous 
scientific voyages of te a of the present 
century. 

Befare proceeding to very briefly notice Parts I. and IL, 
we have to object most strongly to the woodcuts not being 
drawn to any scale; thus, on pagé ior the Rorqual is 
figured as rather smaller than the Herring, while, on the 
same page, and just above these figures, will be found a 
Whale Louse, and a Lepas represented as bigger than 
either. Surely figures like these must terribly misleat’ the 
ordinary reader, who, though he may possibly have some 
notion of the size of a herring, cannot be supposed to 
be aware of the dimensions of .the whale’s parasites. 
Many of the woodcuts are very good, but several of them 
are bad, and the majority of them are not seen in this 
volume for the first time ; this we would not so much ob- 
ject to if the woodcuts were selected to illustrate the text, 
and not, as is too often the case in this work, the text written 
so as to make some forced allusion to the woodcuts. 

Though the Dugong is illustrated by copying the 
woodcut from Tennent’s work on Ceylon, yet scarcely a 
word is to be found about it in the chapter on the Cetacea. 
The Tailor birds’ nest is figured on page 143, but no allu- 
sion whatever is made to it in the text. ` The great Auk is 
figured, and in the accompanying explanation is said to 
congregate in vast flocks on the rocky islets and head- 
lands of the Northern Coasts, Surely a little careful 
supervision would have prevented such mistakes as these 
occurring. But leaving the subject of the woodcuts, we 
come to consider the letterpress ; and here, too, not only 
a more careful supervision, but some more acquaintance 
with the subject would have been desirable. Why, among 
the Fishes, should the Anchovy have five lines devoted to 
it, when not one word is to be found about that equally 
important little fish, the Sardine? and surely half a page 
would not have been too much to devote to that interest- 
ing living wonder of the sea, the Whitebait. It would be 
an easy, but withal a useless task to point out other errors 
of omission and commission among the other classes. 

Among the Corals and Sponges the author had enough 
to guide him, for he has borrowed wholesale the really 
beautiful woodcuts illustratiùg Prof Greene’s Manuals ; 
if he had borrowed equally largely from their text, he 
would have made this the most trustworthy portion of his 
book. 

- No notice is taken of such important new forms as 
Rhizocrinus, or Brissinga, nor do we find mention under 
e 
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the Sponges of such strikingly beautiful ones as belong 
to the genera Euplectella, Holtenia, &c., though, indeed, 
some allusion is made to these in the chapter on the geo- 
graphical distribution of marine life But perhaps we 
have said enough to show that while the subject of this 
work is a good one, it might easily have been treated by 
a writer more familiar with it in a better, a more original, 
anda more comprehensive manner. E. P.W. 


—— to a A a ee 
OUR BOOK SHELF 
The Theory A Evolution of Living Things. By Rev. 
G. Henslow, (Macmillan and Co.) 
SCIENTIFIC men cannot but feel how false is the stimulus 
given to that form of literature of which the above-named 
work is an example, If considerable pecuniary reward 
” is offered for the production of treatises in favour of any 
theory, or of the mutual compatibility of any two or more 





~w, different doctrines, the work will undoubtedly be produced, 


however inaccurate the theory, or however dissimilar the 
doctrines, That mistaken enthusiasm which led to the 
production of the Bridgwater Treatises and the establish- 
ment of the Actonian Prize, has resulted in the publica- 
tion during the last year of two Actonian prize essays, the 
former of which, by Mr. B. T. Lowne, we noticed on a 
previous occasion, whilst the latter is the one under 
consideration. The t author's treatment of his 
subject is much that which would have been adopted 
by Paley if he had been living at the present day. Several 
previously accepted axioms are shown to be incompatible 
with the m ponton of biological science, and therr 
weakness is rought forward. Other considerations 
of modern development are introduced, and it is in these 
that the difficulty of combining the two doctrines appears. 
For instance, the origin of moral evil is said to be “the 
conscious abuse of means, instead of using them solely 
for the ends for which they were designed.” But on evo- 
latio pnociples, it can hardly be said that there are 
means for designed ends, because that peculiarity in an 
organ which is of service is the only one retained, inso- 
much that if the delicate sensitiveness of the conjunctiva 
of the eye were to prove of more value to the individual 
than its sight, the power of vision would most probably 


~s. become lost at the expense of the developing tactile 


organ. “The continual effort of bei to arrive at 
mutual and beneficial adjustments” is said to be a great 
principle of nature ; does not the term “ struggle for exist- 
ence” imply something very different from this? Again, 
that “animals and plants do not live where circumstances 
may be best suited to them, but where they can, or where 
other animals and plants will respectively let them live,” 
18 quoted by the author as an instance of Nature falling 
short of that absolute degree of perfection which may be 
conceived as possible ; however, there cannot be many 
who think a locality a suitable residence, in which they are 
ge from taking up their abode, or perhaps entering, 

the anumals and plants which inhabit it In other 
places similar weaknesses may be found in the argument 
adopted. In one thing Mr. Henslow has done great good : 
he shown that it is consistent wjth a full dogmatic 
belief, to hold opinions very different from those taught as 
natural theology some century and more ago. 








LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. o notice ts laken of anenymons 
comtmeasiications. | 
Transfer of the South Kensington Museum 
Tam glad to see that an eff opposition is likely to be 
made to the ill-advised proposal of the Government to place the 


South Kensington Collections under the control of the fifty irre- 
sponsible Trustees of the British Museum, 

In common with many other naturalists I had always hoped 
that the national collections of natural history, when removed to 
the new buildings in South Kensington, would be fread from 
the rule of the Trustees and placed under a responsible 
director. The memorial of which I enclose a copy, and the re- 
publication of which would, I think, be opportune at the present 
juncture, will serve to show that I am by no means alone in 
believing that such a change would be ben@ficlal to Science. 

It would seem, however, that the Government, so far from 
acceding to our views, havg resolved to proceed in exactly the 
contrary direction, and to increase the power of the Trustees, 
T can only hope that we may succeed in preventing them from 
carrying this retrograde measure into effect.” 

š P. L. SCLATER 

44, Elraston Place Queen’s Gate, Nov. 17 


“ Copy of a Memorial presented to the Right Hom, the Chanceller 
: ofethe Exchequer 
“To the Rt. Hon, the Chancellor of the Exchequer 


mtuanon in the 
British Museum, we, the undersigned Fellows of the Royal, 
Linnean, Geological, and Zoological Societes of London, beg 
leave to offer to you the following expression of our opinion upon 
the subject. `. 

“We are of opinion that it iz of fundamental importance to the 
progress of the natural sciences in this co , that the adminws- 
tion of the national natural history ns should be 
separated from that of the library and art collections, and placed 
under one officer, who should be immediately responmble to one 
of the Queen’s Ministers. 

“We the exact locality of the National Museum of 
Natural History as a question of comparatively minor import- 
ance, provided that it be conrentently accessible and within the 
metropolitan district. 

Groras BENTHAM, F.R.S. 
WiLL B. CarraxTER, MD., F.R S. 
W. 5. DALLAS, F. L.S. 
CHARLES DARWIN, F.R S. 
F. DUCANE GODMAN, F.L, S. 
. H Guranny, F.Z.S. 
DWARD HAMILTON, M.D., F.L.S. 
osEPH D. HoorxrR, M.D. F.R.S. 
HOAS H. HuxLeEY, F.R.S. 
oHN Kirk, F.LS. , 
FORD, F.L.S. 
ALFRED NEWTON, F.L S, 
W. Kitrcuen PARKGR, F.R S. 
ANDREW Ramsay, F.R S. 
ARTHUR RUSSELL, M. P. 
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Deep-sea Soundings and Deep-sea Thermometers 


WILL you allow me to reply to a letter from Messa, Negretti 
and Zambia that appeared m vol. vui, p. 529, in reference 
to my Casella-Muler Deep Sea Theimometer, in which they 
accuse me and the late res Dr. Miller of “ plagia:lam.” 

I premme, by this remark, that they intend to convey the 
idea of their own introduction having been imitated, because 
they state also that “their thermometer is identical in every re- 
spect except in size.” Without venturing to trespass upon your 
valuable space by now going into more detail to prove the con- 
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trary, T panes remark that if yori igen fang ea 
who may feel Interested in this subject, will favour nie 
with avisit to my establishment, I shall be happy to giyo the 
fullest explanation as well as show the great existing 
between the two, will point ont the’ cause of failure in ther 
ere te Det and also Ee reason: of the. com plete success: df my 
own eter. - 


T perhaps it is unfortunate for your correspondents that 
their to Dr. Miller was not made during his‘ lifetime, 
yet, admittmg that he mid he was not aware of ther arrange- 
ment, I must ask in afl What had their thermometer 
accom: to make one acquainted with it? 

Facts for ves, t still remains 
without result, whilst my thermom@er, which has solved the 
freni problem of the trna temperáture of Hið soa Gren ab Its greatest 
epths, hes been adopted not only by our own Government, but 
also by all the principal Governments and scientific authotities 

the world: Louis P. CASELLA 

147 Holborn Bars, Nor. 3 e 


Squalus spinosus ae 

_ On the oth inst. the fishermen of i 
sent for me to look at a fish new to them, which fad been caught 
with a $¢. hook) on the preceding night 
had been numerous, casera | 
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alarmed, two were secured. I 


C. Fox 





Zodiacal Light 


Iv is a matter for regret that with the ificent r- 
tunities of in De chance of fia Donec t 
afforded to by his elevated position in Jamaica, he 
does not seem to have brought the powers of either the spectro- 
scope or polansoope to bear on Ii . 

I think the fall of the inquiry is hardly appreciated 
by many. Taking generally aceepted theory of the light— 
that of a lens-s disc of luminous matter, with the sun for 
its centre and a exceeding that of the earth’s orbit—it 
matter, | as it does in the plane of the elliptic, actually con- 
necta us with the sun, and may be the medium through which the 
solar magnetic forces act upon our own 

The intimate connection between solar outbursts, auroras, and 
terrestrial magnetism us an established fact : 


To the aurora, the zodiacal hght ıs by many conceived to be 
nearly alHed, I do not think the evidence hitherto adduced 
against this thoory is at all conclunve. The remarkable wave of 


light seen by Maxweil Hall is strongly in favour of it; and 
though spectroscopic observations seem to pojot the other way, 
they are as yet so scanty in number that it would be as unfair to 
arguo from them the want of connection between the two phe- 
nomens, as it would be to assert thet the planets have no volcanic 
fires of thelr own because they only give us a reflected solar 


spectrum, 


~ 


of mat~- 


arhich might have its own small magnetic 
‘own by the master magnet, the sun. 

- So far as my own experlence goes I can see no objections to 
thisaesomption. Though I have seen the light very brilliant in 
both its branches, I have never yet found it to have a decided 
outline. Nor have I been able to trace it either east or west to 
180° from the sun. that this can be done, however, the 
apparent vanishing point of the earth’s shadow lies comprtratlvely 
near us, and far in this again is the pomt & which the shadow 
would subtend only a degree or two of arc, and at which it would 
-be, very hard to discern mid tho feeble light of this portion of the 


zodiacal ? go that a alight extension of the diameter of the 
disc remove any objection that might be ralsed under this 
head. 


liant. two cones of light ould taper upwards 
cone would be that along the axis arid nearest the To- 


light has been seen unusually bright, a 
the sky was everywhere visible? May- 
solar belt in 2 somewhat similer manner? 

From my observations I ede no reason to givea 
lenticular form to the disc. Parallel faces would afford a per- 

such as the rodiacal light appears to me - 

I would urge observers who may be fortunately, situated, not to 
neglect o i So faras Iam ablo I ahalldo my best 
to aid the work of inquiry, and with the powerftl tnstraments 
thet Browning is forwarding me, placed at an elevation of more 
than 6,000 ft, under the clear skies of our Indian wiater, I trust 
Is be able to add something to our knowledge of the 


ae lgb 

Is feel much indebted to any of your readers who 
‘would inform me which is the beat adapted polariscope for such 
researches, and whose (amongst makers) specialy such mstr- 
ments are. Tarra ¿ E. H. PRINGLE 


Camp Udapi, South Canara, Oct. 3 


‘ phosphorescence ” of 
thls not arise from our 





Cold Treatment of Gases 


ALLOW me to submit to your readers the following sketch o 

an apparatus for producing extreme cold, by which it might 
be practicable to liquefy or even solidify the elementary 
gases which have hitherto remsted the efforts of chemists. 

The gas to be operated on is compressed tò any required 
degree by means of one cylinder, is cooled to the lowest conve- 
nient degrees ın the ordinary way, passes into an expansion 
cyhoder with a propery arranged cut-off where in expansion its 
tem re is still farther lowered. From the expansion cylinder 
it returns back to the compresmon cylinder, extracting the heat 
from the counter cunent p m the compression cylin- 
der, so that the latter will be always arriving at the expansion 
cylinder with a continually 

As out here I have no le means o. tiying ficher tiere 
is an in this idea, I offer it to any of your 1eaders who 
ma’ Jey eee to try it 

Cras Reinet College, Cape Colony, 

July 19. 


T. GuTaRIE 


The Relation of Man to the Ice-sheet 


Me.. ee OR bas shown for Yorkshire what. eee ni 
years for the Sonth of England in @ pe in the icas 
Ae Se 1v. p. 193), thet glacial conditions a een er 
iR thea county Mach (ls Oea on by Palsolithic man. Unfor- 
tunately an attempt which I made to explain this coincidence 
between his result and mine in a letter to the samo periodical in 
F last was rendered abertive by 2 clerical (or perhaps 
printer's) error. I would press upon geologists to consider 
e 
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whether the point proved is not that a glacial 
vened since times of Paleolithic man andthe present, rather 
than that man exigted in this country before the g epoch, I 


—~pthink Mr. Tiddeman thinks as I do; but I take the liberty ot 


wating this view more distinctly. O. FISHER 





Wave Motioun 


In Narorr, vol. vill. p. 506, Mr. Woodward has edea 
simple and ingenious ee of wave motion. he, or 
any othe? correspondent, supply, or refer to, a popular expla- 
natlon of the action“of the particles upon each other, to which 
the propagation of the ware 1s due? - 


In the case of sound waves, the propagation is com ively 
siniple, and is fully and clearly explained in Dr. T ’s “ Lec- 
tures on Sound,” and elsewhere, Helmholtz, in “ Popular 
Lectures,” has figured the motion of the ındividual icles of 


which a water wave is composed. And in Sir John Herschel’s 
“ Famılar Lectures,” there is an elaborate and beautifal demon- 
« stration of the motion of the particles of ether in plane and cir- 
cularly light ; but neither of these expositions appears 
to deal with the mode of propagation of the motion by which 


~x the wave is formed. 


mught gi 
eee hag 


kas 


Qn the other hand, Sir Charles Wheatstone’s ingenious model 
beautifully exemplifies the interaction of weaves their results. 
But here the waves are produced the wooden weve forms 
introduced mto the machine, the the particles 


remaining fixed in relation to each other. Neither, therefore, 
can this explain the manner and direction of the actual impact 
of each particle upon the adjacent one (beginning with those in 
contact with the source of motion itvelf), to which, combined 
with the tendency to yield in the direction of least resistance, the 
water ware must owe its form, and upon which the sull more 
complicated conception of the light wave mnst ultimately. de- 


pend. 

Could a reference be given to any practical explanation of this 
point, it would confér a benefit on many who are not competent 
to follow the subject into the higher mathematics, MF. EL 

Sussex, Nov. 





Elementary Biology 


` J, ALONG with many others, who are desirous of obtaining an 
insight into Nature, would esteem ıt a great favour, and it would 
be of the greatest benefit to us, uf any of your scientific readers 
would undertake to give h your columns a short account 
of the variòns low forms of life included eae the elementary 
stage of biol of the Science and Art Department. ey 
insauction as to where the varions objects could be 
inspected, names of the best text-books for the 
students’ guidance, &c. 

By so doing, they would secure ie paite of many wbo at 
present cannot find out the modes of ying such subjects. 

Hall, Nov. 8 BIOLoGy 


Black Rain and Dew Ponds . 


Can any of your readers lain the cause of this pheno- 
menon ? Thursday, the 4th , about 5 P.M, in the village 
of Marlsford, in the valley of the Thames, near Wallingford, a 
heavy storm of run occurred : and the water which fell ın several 
parts of the village was found to be nearly black. It is described 
as bemy of such a colour as would be produced by mixing ink 
with water. Another of these black water showers fell during 
the night of the following Fnday. 

Would any reader of NaTure also kindly set forth the mar 
upon which the utility of the dew ponds, found ın many of the 
Thee points of ths Behire Downs, rest: They are circul 
ponds made with considerable care, and are supposed to receive 
so much dew as to supply all the water n for the sheep m 
ther neighbourhood ugh the driest summer. 

Trverton E. HIGHTON 








ALBANY HANCOCK 


HE brief announcement by which some of our readers 

may have first learnt of the decease of one of our 

‘greatest biologists 1s, in its simplicity, in singular har- 
mony with the life the close of which it commemorates. 


iod has inter- The 


, ect of so serene a career leaves httle to the 
Miogrephet; or its points seem marked rather by phases 
of study, as indicated by important scientific memoirs, 
than by incidents which the world regards as striking or 
noteworthy. 

Albany Hancock was born at Newcastle-on-Tyne 
on Christmas Eve, 1806. His father, Mr. John Har 
cock, died some six years later, and of the six little 
children thus left dependent on ther mother, Albany 
was the third. He received a d education as times 
then went, and on leaving school ‘vas articled to a 
solicitor of good standing in Newcastle, Uncongenial 
as was the employment, he served his full term, passed 
the customary examinations in London, and even 
took an office in Newcastle with the view of csta- 
bushing himself in practice. But the occupation was 
irksome, and he gave it up ere long to join a manufactur- ` 
ing firm, and this in turm circumstances led him soon to 
abandon. The simple fact probably was that neither 
occupation permitted him to follow the bent of his inclina- 
tion, and that, the desk and counting-house were alike dis- 
tasteful to a mind pre-engaged as was his by other cur- 
rents of thought. His early taste for satel histor pur- 
suits was probably in derived from the collections, 
chiefly conghological, gormed by his father, who was in 
many ways a man of superior ability, and had been some- 
thing. of a naturalist ; and association with the late Mr. 
Robertson and Mr. Wingate, the one a botanist, the other 
an ornithologist, of repute ; with the well-known Mr. Be- 
wick; and above all with his near neighbour Mr. Alder, 
confirmed his inclination in this direction, He was. asa 
boy, clever with his fingers, and that manual dextenty 
which in later years served him so well when engaged 
with dissecting needle and pencil, exhibited itself in many 
of the pursuits of his early fe, 

The first mention we find of Mr. Hancocks devotion to 
natural history is in Mr. Alder’s “ Catalogue of Land and 
Fresh-water shells,” published in 1830, in which the 
author handsomely acknowledges the obligations he is 
under to him and to Mr. John Thornhill “for the com- 
munication of many habitats observed during their active 
investigation of this as well as other branches of the 

history of the neighbourhood ” of Newcastle. His 
earliest appearance as an author seems to have been in 
connection with two short papers in the first volume of 
ria Magazine of Zoology and Botany,” published in 
36, the one a “ Note on the Occurrence of Ransceps 


s 
I 
trifurcains on the Northumberland Coast,” the other a 
“Note on Falco rufipes, Regulus ignicapillus and Larus 
minsins.” These notices were, comparatively speaking, 
of trifling significance, but they were the beginning of a 
long senes of contmbutions to knowledge which only 
ceased when his last illness deprived him of the power of 
continuous work, It.is unnecessary here to enumcrate 
the successive memoirs that embody the results of his 
life's labour. A catalogue of the oviginal papers of which 
he was author, or joint author, would extend to something 
over seventy titles. ig 

Early association with Mr. Alder in the study of the 
mollusca led to the production between the ycars 184 
and 1855 of their magnificent “ Monograph of the British 
Nudibranchiate Mollusca,” which may stil be taken asa 
standard ðf excellence amongst such publications) Many 
of Mr. Hancock’s earlier papers were devoted to the elu- 
cidation of the bomng apparatus of the mollusca, and 
these were followed by similar researches respecting the 
excavating power of a group of sponges (Ciona and allied 
genera) which until that time had been but little known 
or understood. 

As an anatomist—and after al it was his large know- 
ledge of minute anatomy and infinite skill in dissection 
that gave its value to most of his work—he was, 
perhaps, best known by his elaborate memoir on the 
Organisation of the Brachiopoda, published in the Philo- 


s 


‘devoted mu 


_ pose, and subsequently with Mr. 
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sophical Tuahsactions Prater other of | One of its two fe illustrated by Fig. 15 in natural sire, is 
the same thorough and pele aa from more conspicuous than tho other (Fig: 16), not only by its | 
eine Amongst them will be the fol- Pee: lien ehe dokse has jose opened ta tao its, 
lowing :—“ On'the O Apparatus in the Bullide” en the flower has just opened, its two upper | 

(1853) 5 | “On the Nervous Systems of Ommastrephes pels a are light violet, or, in rarer cases, nearly white ; 
” (1852); “ On the Anatomy and Physiology of they gradually become a deep violet, or even dark 4 


the Dibranchiate Cephalopoda” (1861) ; “On the Struc- 
ture and Homologies of the Renal Organ in the Nudi- 
branchiate Mollusca” aa “On the Anatomy of 
Dorid ? (1865) ; n the Anatomy and Physiology 
of the Tunicata ” 1867). 
Por sorme yenis Bieaeus ti D3 dath Mr Hancock had 
attention to the of the Carboniferous 
period, and in conjunction firstly with Mr. T. Atthey, 
whose fine collection afforded ample material for the pur- 
oe panine a series 
of fifteen papers on these coal-measure 
The promised Monograph h of the British Tunicata, 
prenus for which made some progress even 
the death oo Alder, had occupied much of his 
time; and though p bably sti unfinished, if may be 
hoped that the Eai of are so far 
complete in themselves, that the work, as far as it has 
gons may De saved to science. A supplement to the 
onograph of Nudibranchiate Mollusca had been a 
matter long on his mind, but one that he had never been 
able to devote himself to realising, beyond the collection 
of materials. 
Allusion has been made to- Mr, Alder, Mr. Aithey, and 


Mr. Howse, as having been associated with Mr.’ Hancock 


in certain of his papers; to these must be added the 
names of Dr. eee and the Rev. A. M. Norman as 
occasional 

On the erab iacat of the Natural History Society 
of Northumberland, Durham, and Newcastle-upon-Tyne 
in 1829, Mr. Hancock became an active supporter, and 
was one of the origi staff of honorary curators ; 
and on the formation of the Tyneside Naturalists’ Field 
Club in 1846, he was one of its principal and most influ- 
“ential promoters. When the new College’ of Physical 
Science in Newcastle was instituted, his name, almostas a 
matter of course, was p Dee penne conira: 
and it was only when this body completed its labours 
and gave place to a ent board, that he was per- 
mitted, on the ground of ill-health, to retire from active 
service in coneeetion with the institution. He was a 
Fellow of the Linnean Society, a corresponding-member 
of the Zoological Society of London, an hono mem- 
ber of the Imperial Botanico-Zoological Society of Vienna, 


and perhaps of some other similar bodies; but honours, 


of this sort, though valued in their way, were thrust upon 
him rather than sought. Though living a retired life, no 
man more highly prized social intercourse. Hus kindly 
helping hand was held out to every young naturalist : 

Such were always welcome at his house ; and when ap- 


pealed to by them, as was often re he made their 
difficulnes his own till he could help to a S them: 
It is yet too soon to attempt to oneself free from 


-a sense of his presence, or to essay to weigh ın judicial 
balance the value of his contributions to human know- 
ledge : considerations of this sort are overwhelmed in the 


sense of irreparable loss to science. AKE 
. B, B. 





FERTILISATION OF FLOWERS BYINSECTS* 
IV. 
DE me ee eee 
VIOLA tricolor presents a further example of the same 
kind of dimorphism as that described ia the last article 
in the case of Lysimahcia, Euphrasia, and Rhinanthus, 
* Continned from vol. vul. p. 445. $ 


blue. Far more striking is, ordinarily, the change 
of colour in the two lateral taal: and the lower one, 
which, immediately after the opening of the flower, are 
nearly white, while in a fully-developed state they 
are always violet. The petals of éhe smali-flowered 
form of Viola tricolor, illustrated in natural size by Fig. 
16, are, on the contrary, uniform in colour.and nearly white 
during the whole time of flowering. The attractiverfess 
for insects of the two kinds must therefore be very dif- 
ferent, whereas those particular marks round the opening : 
of the flower which serve as a guide to insects in search of 
the honey, the “ Saftmal® of Sprengel, are nearly the same 
in the two varieties. That part of the lower petal imme- * 
diately before the entrance of the flower (y, Fig. foe 43) 
is in both dark yellow, and the lower petal is also gee 
marked by black streaks con g towards the same ~ 
entrance. There is only this erence between the two 
forms as to their ease weak OTP that in the large- ` 
flowered form seven black streaks on the lower petal, and | 
three on each of the lateral ones point towards the entrance 
of the flower; whereas in the small-flowered form there 
are but five black streaks in the lower fetal, and none at - : 
all on the lateral ones.* 

Although these two forms have been generally known, 
at least since the time of Linnzeus, all botanists who have 
pabhshed observations on the fertilisation of Viola tri- 


the large-flowered form (Fig. 15), whose- Reig seine 
ore, 
very ties in 
structure and fertiligation of the small-flowered form have . 
not even been mentioned. If, in this case, we clearly 
see that even scientific inquirers have been far more at- 
tracted by the larger violet flowers than by the smaller ~ 
whitish ones, we need not wonder that insects are influ- 
enced in like manner, and that from this cause smaller 
and less conspicuous flowers are so uently quite over- 
looked by insects, that they would rapidly become extinct, | 
unless slight SAFEN of structure and development 
enabled duce seeds by self-fertilisation. ae 
Indeed, in in Vio tricolor, as in those species hitherto ~ 
considered, regular self- fertilisation in the small-flowered 
form is eflected by such slight modifications of structure ` 
and resales ag ais War by far the number of the | 
contrivances. in the large and small-flowered forms are 
identical. 
In both forms, ho secreted by two long appen- - 
dages (#) of the lo panes (A, fem whichit ascends 
by adhesion into the uppermost part of the hollow spur 
ai Ss que Go Ei 22) is directed downwards on its 
lender and Woes Sie beer straight | 
ary gradually thickened, but does-:not increase at 
only slightly in breadth, in a skull-like stigmatic 
knob (4), thick enough to completely stop the entrance of 
the flower, This knob is provided with a wide open moist 
stigmatic cavity (s/,) and is protected from above by two 
sets of hairs (gr, Figs. 21, 22, Sprengel’s “ Saftdecke ”) on 
the two pe which at the same time defend ihe 
entrance of the Ahad yrds rain, and prevent insects - 
from entering into the flower in any other way than by 
the lower side of the skull-like knob. In both forms the 
five anthers open inwards, are narrowed towards their 
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ag, ae fel pte der above into orange-coloured trian- 

of their connectives (c, Figs. 21, 22), 
ag es so close together round the style, as to 
form a hollow cone containing the pollen, and over- 
topped only by the skull-like crest of the le. This 
position of the stigmatic knob rising out of e anther- 
cone but immediately below its summit, is secured 
by a remarkable contrivance, the skull-like knob bemg 
prevented from sliding into the anther-cone by two tufts 
of hairs, projecting like whiskers from its two cheek-like 


lateral sugfaces. eThus a up of the tic knob, 
which must always be effected by insects for honey 
or for pollen, and which is easily accomplish them 


in consequence of the base of the style being slender and 
bent like a knee, will be more likely to tear off the filaments 
than to the stigmatic knob into the anther-cone. 
Indeed, we find that by the swelling of the fertilised ovary 
the filaments are always torn off, whereas the anthers re- 
main, enclosin Pee a hollow cone the narrow portion of 
the style, and the skull-like knob is never drawn between 
the anthers. If the anther-cone containing the pollen 
were densely closed all round, the pollen-grains would not 
fall out unless the anthers were separated from each 
other by lifting up the stigmatic knob ; but there actually 
exists an opening on the lower side of the summit of the 
cone directed downwards, the append of the two lower 
anthers being cut out (op, ee 21, 22), by which nearly 
all the pollen may fall outs taneously, When it has 
fallen out, a t part of é pollen ia caliscted sn the 
close hairy lining of the fore part of the à 

Thus far the two forms of Viola tricolor are iden- 
tical ın structure ; and the same, or nearly the sai 
sects may a priori be ip and have really 
observed, to visit the two forms. The distance befvecn 
the closed entrance of the flower and the honey con- 
tained in the uppermost part of its spur being in both 
of the two forms 6-7 mm, an insect must be provided, 
in order to reach the hon ae a proboscis of at least 
that length, unless it be ena led by its small size to crawl 
withr its diene body into the flower. A proboscis of 67 
mm. length ‘or larger is only to be met with among all our 
insects in Lepidoptera, Apidae, and some few Diptera ; 
insects sufficiently minute to be able to crawl into and 
out of the flowers, are to be found chiefly in the genera 
Thrips and Meligethes. It may therefore be supposed, a 


friort, that Lepidoptera, Apidæ, and Diptera provided 
with a proboscis of at least 6mm, long, and minute 
visit the 


insects of the ta ae Thnps and Meligethes, 
two forms of Vola tricolor for honey, and that, besides 
some other insects provided with shorter probosces will 
seek for their pollen. By direct observation this supposi- 
tion has been thoroughly confirmed, as shown by the fol- 
lowing list of visitors actually observed :— 
I. As visitors of the -flowered fo there 
or been observed :—(a) Lepidoptera: (1) Pieris rape 
G) Se iin .T—(4) Apidae : a pone muscorum L.* (10- ihe 
ye rius L.Ẹ (ou 14); (4) B.sp.§; (5) An 
ra pilibes F.i (19-21); (6) Andrena albicans K 
A 24), in vain seeking for honey.t—e) popas: p Rie 
gua rostrata L.§ (11-12); (8) Sy fees L. (2-3), 
eating pollen.{—(¢) Thysanoptera : (9) 
Il. visitors of the small-flowered fora ere have 


* By W. EANA vul p 181). 
enclosed between parentheses after the names of the in- 
sects indicate the length of ther probosces in millimetres. 
t By myseli (Befruchnmg der er E aa p- 143) 


thirty ago I observed, for two or jorge tote (08 P. orice: 
Jer) m the flower: en, and saw sevoral times ‘Bhineia rostrata, anda 
nearly black h bee vint and fartimwe the fowers I myfi 


cause I had watched the je ites daya akor tko prevoosly, and saw no in- 


LET papi (“ Ultenon caservanoni,” p. 6a) 
pengar Das entdeckte Ggheunmas,” p. 397), and Mr. A. W. Bon- 
on fete You p 49) 


- explicable. 


tho aboro vints a multitude of 


E ean eae 


Jica eres 83+ (5) Bombus hortorum L-9 
severingly visiting the flowers for hon p attong 
ough every bee; 
(10-13), the same individual visting 


flower 1s wn down by the weightof this 
(6) B. Rajellus Fu. 
sometimes V. tricolor, sometimes Lamium purpurenm ; 
(7) B. muscorum L. (agroru m F.) 9 (10-14), visiting, with- 
out distinction, now the flowers of V. tricolor, now the 
nearly equally large and equally céloured flowers of 
Lithospermum arvense, while om tune the smaller ones 
of Capsella busra- pan Aa ing ohtorta, and 
Myosotis versicolor ; 83 Osetia rufa L. oF ga 9), but 
once hastily Tanga ower for honey.—{c) Diptera ; am 
ert led alien (11-12), several specimens 
siting flowers for honey.~{d) Coleoptera ; E Meh, 
JAAR crawling into tke flowers. 
# Direct observation has thus shown that no essential 
difference exists between the fertilisers of the large and 
those of the small-flo form. But it must appear 
a striking fact,that not only an equal number of different 
spense i ut eyen one more species has been observed on 
small than on the large-flowered form. AI the visitors 
of the smajl-flowered form, with the exception of only one, 
having been observed by myself, I must fey pret rae 
planation of this fact, that I have repeat 
at the most favourable weather, for sua E EY e 
name field, in which, besides some other weeds, 
en peN a an abundance of vigorous specimens of the 
owered form of Viola tricolor; whereas I have 
never had an opportunity of watchin ing the large-flowered 
form under favourable conditions, erefore I have no 
doubt that, in spite of the incomplete observations 
hitherto made on this subject, the more conspicuous 
HOR ee ee ee a ee 
uently visited by insects than the less conspicuous ones, 
Othervine the erences in structure and development 
of the two forms now to be described would be quite m- 
These differences are:—1. In the large- 
flowered form the stigmatic cavity lies somewhat more 
towards the top of the skull-like end of the style than in 
the small-flowered one (as shown by the comparison of 
Fig. 17 with Fig. 18, an of Fig. 19 with Fig. 20, 
fi) When the skull-lukg knob in the two forms is 
pressed against the lower petal, in the large-flowered form 
the opening of the s c cavity is directed outwards, 
so that pollen-grains which have fallen out of the anther- 
cone spontaneously can never fall into the stigmatic 
cavity unless carned by insects ; whereas in the small- 
flowered form the opening of the sti ic cavity is 
directed inwards, so t pollen-grai out of the 
anther-cone spontaneously, fall directly into the sugmatic 


cavity. i 

(2) In the large-flowered form the opening of the stig- 
matic cavity (st, Figs. 17, 19, 21) bears on its lower side, 
a discovered ek Hildebran: Pe labiate ee 

Figs. 17, 19, 21) provided with stigmatic papi so 
that a probascts inserted into the dow when charged 
with pollen of a previously visited flower, rubs off this 
pollen on to the stigmatic lip (/), thus regularly effecting 
cross-fertilisation ; whereas, when withdrawn out of the 
flower, c ed with its pollen, the proboscis presses the 
lip ay t the stigmatic opening (st), thus preventing 
sir tion, This nice adaptation a those visitors 

ed with a long proboscis (Lepido Ap 
Rhingia) ia) is compl wanting in the N Re, 
form Ca 18, 20, 22). 

(3) In the -flowered form there is a black wedge- 
shaped streak (w, Figs. 17, 19) on the front side of the 
style, to which Mr, A. W. Bennett first called atten- 

* By myself 


873) 
cy ve em. ve) and by myself (ume 1875), perseveringly 


46 








tion,# and which he has interpreted as a guide-mark 
for those visitors, which are di enough to crawl 
entirely into the flower. This streak is also wanting in 
the small-flowered form (Figs. 18, 20), 

i large do form pollen ‘do not 
vegani of the anther-cone betore the flower 
for PTER ee in the 
Sra ENR ysl are Se jority Eae doo 
number of pollen godina tall spontaneously” out the 
anther-cone into the stigmatic cavity,and there develop 
long pollen-tubes, eyen -before thé opening of the flower, 
in much rarer cases d short time after it has 

(5) When the visits of insects are by a fine net, 
the of the small-flowered ferm wither two or threo 





Fia, r4—Fion: vlew of the moro conspicuous flower ee iiaa 
narnral siso, Faa TO- Frost iaw- of tha. lam 
Fra. 17 —Pisti of Fig. 14, viewed on the undor sido, 12 times natural 

` alto Fia. 18.—Pratil of I6 7 19 Lataa] Tom ot tho pael 
of Fig x. Fia. so —Lateral view of the pistil of Fig. 16. 


se Ae the Itong epi to all the Suro — 


H 


a, a3, lower anther , of the 
oo , mA RA of iho cams f; ements k, Knob of tho 
; 3 Rd 
psa a a rw a cn die 
Cone ; ow, Ovary; J, lateral, #9, upper ; emr 
g hairs, i a aan 2° ro 
lin an alaaa rA honey a uipi ariy ttr, 
; et, ce a ; A 
towards th: of tho flower stylo; wodge- 

oe ore stylo ; ty, coloured part of the lower petal 


days after opening, everyone settin 
capsule ; those of the large- 
freahness more than two or three weeks, at length wither- 


ing without cine Se any pene ed, when fertilised- 
ys 


wither also two or three da; 
+The more conspicuous flowers of Viola 
tricolor are adapted to cross-fertilisation by Lepi- 


ay Apide, and ; whereas self-f on 
by these visitors is prevented. Pollen-eating flies and 


his interesting article on the Fortiiation of the Wild Pansy, NATURE, 
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diminutive insects crawling into the flower may effect 
both’ self- and cross-fertilisation ; fertiHsation by insects 
is possible from the opening of the flower for twenty 

spontaneous self-fertilisation never takes 
place. On the contrary the less” conspicuous flowers are 





- Fia s1.— Lateral view of fa corm See 
a ben mec a times natural siro, 


t 


adapted to self-fertilisation ; although visited now 
and then by same insects as the more conspicuous 
flowers, cross-fertilisation by these’ visitors is by no means 
secured ; in most cases it is even prevented by the 


‘| pollen having previously fallen into the stigmatic SoN it 





Fig. ss,.—Lateral view of x6, but one lateral anther «nd the half ef 
a gen Gort tone ee ee the pirti! bisected, bisoctod longitodinaliy. 


is ponhe gel in those cases where the flower has 
opened before its polen the tic cavity } 
and even in these fare instances the possifiity of oe 
fertilisation lasts but a few hours. 
Lippstadt, October 1873 © 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 


VIII. 


TEE ordinary method of commercial weighing by putting 
the weights in one scale and the commodity to be 
weighed in the other, and then observing when a sufficient 
equilibftium is produced, is inadmissible for scientific weigh- 
Fer ai iis subjéct to errors arising from defects in the 
ce itself, To Avoid any such errors, and obtain 
1entific precision in the results, a ia reo 
which is found in a system of double ing. There 
are two methods of double weighing for the com- 
parison of two standard weights. One method, known 
as Borda’s, and generally used in France, is that of 
substiintion, or weighin one of the stan weights 
to be compared, and then the other substituted for i 
against a counterpoise placed in the other pan. The dif- 
ference between the mean resting 
needle in these two weighings shows the difference of the 
two weights in divisions of Ee scale. The second method, 
known as Gauss’s, but which was first invented by Le 
Pére Amiot, and is now generally used in England and 
Germany, except for hydrostatic waghi is that of aller- 
nation, or first weighing the two stan i each 
other, and then repeating the weighings, after interchang- 
ing the weights in the pans.. By this second method no 
counterpoise weight is required, and Aa/f the difference 
between the mean resting points of the index needle shows 
the difference of the two weights, in divisions of the scale. 
In all scientific weighings of standards with balances of 
precision, it is necessary that tbe weights to be compared 
should be so nearly equal that neither pan shall absolutel 
weigh down the other. The balance must merely oscil- 
late so that the pointer does not exceed the limits of the 
index scale. In order to obtain an equipoise within this 
limit, it 1s requisite to provide small balance weights, most 
accurately verified, to be aded to either pan, as may be 
found acme 
The mode of reading adopted by the best authorities in 


sd wages of weighing by Gauss’s method is as follows : 
—The comparing standard being in the left-hand pan, 
and the com standard in the right-hand pan, an 
sufficient i 


opos being obtained by adding small 
balance weights, if requisite, the balance is put in action, 
and the movement of the needle observed through a 
telescope. The reading at the first turn of the pointer is 
disregarded. The three next turns are noted, and the 
reading at the third turn of the pointer, and the sum 
of the readings at the second and fourth turns are taken 
as the highest and lowest readings. Their mean is the 


resting point of the balance, or the reading of its position 
of equilibrium, The balance is then stopped, and the 
weights in when similar readings are taken 


and dealt with in the same manner. These two observa- 
trons constitute one comparison. In cases where great 
accuracy is required, several successive comparisons are 
taken, in order to obtain a mean result. Some additional 
weighings are taken after adding a small balance weight 
to either in order to ascertain the value of a division 
of the index scale. And if this balance-weight be added 
successively to each pan the weighings may be used as 
additional comparisons. 

In using Gauss’s method of weighing, it is very desirable 
to be able to transfer the pans and the weights contained 
in them from one end of the beam to the other without 
opening the balance case, and thus to avoid sudden 

ges of temperature of air within the balance case and 
consequent production of currents of air. For this pur- 


* Continued from p. 555. 


ints of the index, 


pose, the following pua is adopted. A grooved brass 
rod is fixed inside the balance case over and a little 
behind: the beam, Upon this rod a brass slider is 
made to traverse by being attached to a slender brass 
rod drawn backwards or forwards from the outside of 
the case, A descending wire with a hook at the end 
is attached to the slider. For changing the weights, the 
slider and hook are brought to the right-hand end of the 
beam, when the pan and weight are lifted from the beam 
and transferred to the hook by means of a brass rod curved 
at the end and introduced through a sthall hole at the side 
of the balance case. The pan and weight are then slid to 
the other end of the beam, when the left-hand pan and 
weight are lifted in a sirfilar manner from the beam and 
the right-hand pan and Weight substituted. It only re- 
mains then to transfer the left-hand pan and weight to 
the right-hand end of the beam. 
This method possesses a further advantage. In i 

a great number of comparisons between two 

weights, they are exposed to some risk of being injured 


i owe sap- 
a. 


ii 


gn eel 





Fia. 18.—Mode of hydrostatic weighmg (one-third sire). 


by wear, if they are taken up in the ordinary way with a 
pair of ian oe This risk is obviated by their being kept in 
the pans when lifted. Two light ere are used of as nearly 
as possible equal weight, each of which has a loop of wire 
Loa an arch with the ends attached to the opposite 
sides of the pan, so that it can be easily lifted with the 
curved end of a brass rod. The pans are marked X and Y 
respectively. By interchanging the weights in the pans 
after a series of comparisons, and making a second series 
and taking the mean result, it gives the difference between 
the two weights, unaffected by any possible difference in 
the weight of the two pans. This contrivance 1s especially 
useful, when either of the weights to be compared consists 
of several separate weights, It was used by Prof. Miller 
for all his more important weig during the construc- 
tion of the lanaa standard poun : 
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The advantage essed by Gauss’s method of alter- 
nation over Borda’s method of substitution has 
proved by Prof. Miller as follows ;— : 


Let P and Q be two standard weights of the same 
denomination to be compared, and C the counterpoise of 


each. ; 

For Borda’s method, let the of the index be 
denoted by (C, P), when C is in tbe pn and Pin the 
Tight pan, nod by (C, Q), when. C is in the left pan, and 
Q in the right pan. sx ; 


For Gauss’s method, let (Q: P) denote the maling 
-when Q is in the left pan and P in the right, and (P, Q), 
when P is in the left pan and Q ia the nght pan. ~ 

Let e be the Srobable difference between the recorded 
and the true position of equilibrium, that is to say, the 
. probable error of a single weighing (not of a com D, 
which requires two weighings). Š 

Then by Borda’s method, (C, P)*has a probable error, 
and (G2 has a probable error s; and the two'weighings 
give the value of P — Q with a probable error of 
(A 4- of) = eya e. *, 

By Gauss’s method, (Q, P) has a probalfle error e, and 
(P,Q) has a probable error ¢; and the two weighings 
give the value of P — Q with a probable error of 

e 


t 
-N 2. 
2 . 

Thus the probable error of the result of two weighin 
by Borda’s method is twice as great-as by Caters 
method. ; 

To obtain a value of P — Q by Borda’s method with a 


probable error of < 2/2, we must make four comparisons of 


two welghings each. Therefore one comparison by the 
method of Gauss gives as good a result as four comparl- 
- sons by Borda's method: . - 

The result of this weighing of two standard weights 
against eech other gives only their apparent difference 
when weighed in air. Iņ order to ascertain their 
true difference, it becomes necessary to determine the 
weight of air displaced by each, from the data which 
have been already mentioned, and to allow for any differ- 
s ET displaced, according to the following 
ormula :— G ; 


If the weights P ane? appear to be equal in air, the 
weight of P — weight of air displaced by P is equal .to 
the weight of Q — weight òf air displaced by Q. 

In determining the weight of ordinary atmospheric air 
in rooms where standard Srian are compared, and con- 
taining a certain quantity of aqueous vapour and car- 
bonic acid, the practice has been to take, as the unit 
of weight of air, a litre of dry atmospheric air free 
from carbonic acid, = 12932227 gramme, at œ C, as 
determined . Ritter from the observations of M. 
Regnault in Paris, let. a 14°, and 6o metres above 

„the level of the sea, under the barometric pressure of 760 
millimetres of mercury. Assuming that atmospheric air 


contains, on an arene carbonic acid to o*0004 of 
its volume, and the denaity of carbonic aci po 1'529 
of that of-atmospheric air; the weight of a litre of dry 


atmospheric air containing its average amount of car- 
bonic acid, under the stated circumstances, is 1°2934963 
gramme. j 
Allowance should be made for the difference of the 
force of gravity in latitades other than Paris, as well as 
for the See of height of the place of observation 
above the mean level of the sea. ‘although the absolute 
weight varies with the latitude and with the height above 
or below the- mean level of the sea, yet this variation is not 
felt in the comparison of standard weights in a vacu 
because the weights are equally affected on both sides 
the beam. But m all weighings of standards in air re- 


a eet a a A RN Cl 
. 


quiring special accuracy, such variation must be taken 
into account in computing the weight of air displaced by 
each standard weight. 

Mr. Baily has shown from his pendulum experiments * 
that if we take G to denote the force of gravity at the 
mean level of the sea in lat. 45°, the force of gravity in 
lat. à at the mean level of the sea 


= G (I — 0'0025659 cos 2A). 


And Poisson + has proved that the force of gravity ina 
iven latitude at a on the surface &f the e@rth at the 
eights above the mean level of the sea— 


EE ry oe x} (force of gravity at the mean 
f: (2 oe X Tevel 
where r is the radius of the earth, p its mean density, and 


p’ the density of that part of the earth which is above the 
mean level of the sea. If as is probable,— 


ry > 
poip™5:11;2 =a? m 1'32 nearly; 76366198 metres, 
p 


it follows that the weight in grammes of a litre of dry 
atmospheric air containing the average amount of: car- 
bonic acid, at o°, and under the pressure of 760 milli- 
metres of mercury at 0°, at the height s above the mean 
level of the sea in lat. À is— 


1'2930693 (2 = 1°32 *), (1 — 0'0035659 cos 2 A). 


At Cambridge, where Prof. Miller’s observations for 
determining the weight of the new standard pound were 
made, in lat. 52°.12’ 18”, about 8 metres above the mean 
level of the sea (and for which place his tables were com- 
puted,) the weight of a litre of dry air containing the 

quantity of carbonic acid was found by him to be 

3 gramme. This weight of air is therefore a little 

r than at Paris, From Pene erg tapes A 
er correction by Lasch of the weight of a litre of 
air at Paris = 1°293204 gramme, the weight of a litre of 
dry air at Berlin (lat. 52° 30’, and 4o metres above mean 
sea level) has been computed to be 1°29388 gramme. 

The co-efficient of 

ressure between o° and 50” C.1s taken from Regnault’s 
Heterctination to be 0'003656 for 1° C., in other words 
density of air at 


1'29 


between o° and 50° C., the ratio ‘of the 
o’ to its density at 7° is 1 ++ 0'003656 7, , 

With regard to the barometric pressure of the air and 
the allowance to be made for the pressure of vapour 
present in it, the density of the vapour of water is deter- 
mined to be 0622 of that of-air ; is to say, the ratio 
of the density of the vapour of water to that of air is 
1 — 0378. 

Hence, if f be the temperature of the air, 4 the baro- 
metric pressure, v the pressure of the vapour present in 
the air, 6 and.v being in millimetres of mercury 
at o° C, the weight of a litre of air at Cambridge becomes 


1293893 6 — 0'378 v 


1 + 0003656 # J60 | 


The ratio of the density of air to the maximum density 
of water is found by dividing the above expression by 
1,000, as a litre of water is the volume of 1,000 grammes 
of water at its maximum density. Prof. Miller's Table I. 
gives the logarithms of this ratio at the normal barometric 

millimetres, at the several degrees of 
temperature from 0° to'30°. These logarithms require 
to diminished only by o'000026 for weighings at the 
Standards Office, Westminster, lat. 51° 30, and about 
5 metres above the mean sea-level; and when dimi- 
_* “ Womoirs of the Astronomical Soclety,” vol. viL p. o4 
1 t Momoires de Pinstitft,* tome aL pp. 91, 938. 


of the sea in the same lat.) 


ion of arr under constant - 


R: 


o 


¥ ó 


` NATURE 


49 








Nov. 20, 1873] 
nished by 0'000132, they may be used for the reductions 
of weighings at Paris. 


The values of the pressure of vapour at the- same 
temperatures in millimetres of at 0°, ing to 
Regnault’s observations, are stated by Prof Miller a 
separate Table II. These values are given on the assump- 
tion that are iia of vapour in rooms that are not 
heated artificially is two-thirds of the maximum pressure 
of vapour due to the temperature, as shown by the 
results of experiments on the authority of Biot, Regnault, 
and Bignchi. , . 

The actual mode of ascertaining the weight of air dis- 
placed by two standard weights may now be described. 

For determining the temperature of the air and of the 
two standard weights during the weighings, two standard 
thermometers are placed in‘ the balance case, and their 
readings noted ut the inning and end of the weighings. 
The weight of air oy each of two standard 
weights is.to be ascertained by the following formula : 

Log- weight in iy of air displaced 
log. AZ + log. (1 + P£) + log. weight of P in grains — 

P ’ 


log. AP. 
en a denotes the température of the air by the 
å the barometric pressure of the air in millimetres of 


in the air, also in millimetres of mercury ; 


density of water ; 

ePé the allowance for expansion in volume of P, or the 
ratio of its density at o° to its density at f ; 

AP the ratio of density of P at o° to the maximum 
density of water. 

By this formula, the required result is to be obtained. 
The logarithms of the three first terms may be found 
in Prof. Millers tables, pp. 785-791 of his account of 
the construction of the new standard pound, Phil 
Trans., part ii. of 1856. 

Reference has already been made to the mode of 
oe volume or density of a standard 
weight by determining the difference of its weight in air 
and in water. The e ai pe for all such hydro- 
static weighings was adop Prof. Miller when deter- 
mining the densities of all the standard weights con- 
structed under the sanction of the Commission for 
restoring the Imperial Standards, and is also followed in 
the Standards Department. In this process it is requisite 
to employ pure distilled water, and with this object the 
water used in the Standards Department is twice distilled 
in a still of the best construction, erected in the office, and 
the best chemical tests are employed for ascertaining that 
the water is free from any foreign substances. 

The vessel for containing the distilled water is a glass 
jar, rather more than-6 inches in internal height and 
diameter, A stout copper wire is stretched across the 
‘mouth of the jar (see Fig. 18) in such a manner as to 
leave a circular space in the middl enough to 
admit the passage of the standard weight P, the density 
of which is to be ascertained. This copper wire supports 
two thermometers, adjustable as to their height, for deter- 
mining the temperature of the water at the mean height 
of B during the weighings. It also serves to sustain a 
glass tube, open at both ends, and placed close to the 
side of the jar. A small glass funnel is inserted m the 
upper part of the tube, and in the lower part are one or 
two pieces of clean . 

The standard weight É is suspended from a hook under 
pre Tieni pan A the rg: ce, specially apera for 
h tatic weighings. fine copper wi weight of 
wich per then is known, is gitacied to thè hook by a 
loop, and has another loop at the other end. To this 
lower loop is attached a steut wire, bent and terminating 


= log. A + 


in a double hook, which fits round P, and holds it securely. 
The coun ise of P-is next placed in the left pan of the 
balance. e glass jar. is. placed under the right pan of 
the balance, P being ees a it, and the water is 
gently poured into the el and the jar filled to the 
requisite height above P. The bubbles of air are arrested 
by the pieces of sponge, and, ascending up the glass tube, 
are thus prevented from entering the jar. It is of import- 
ance to ascertain that no bubble of air is attached to P, 
eal Ba ee be removed by the feather of a 

i ut it sometimes pens that the weight P has 
an i surface, and air attachihg to it cannot be thus 
dislodged. 


In such cases a small bell-shaped glass jar 
Do g or to hold P and its supporting wire, is 
used. is vessel is filled with water cient to cover 
P, and is suspended over the flame of a spirit lamp by a 
stout, wire, bent at its lower end into a , into which 
the jar descends to its rim, and the water is allowed to 
boil until it is seen that the air has been entirely expelled. 
When cooled, the small jar containing P is immersed ia 
the water, which nearly fills the large jar, and the small 
Jas wit its wire, is ghen disengaged and lowered till P 
gs cléareof it, when it is removed. The transfer of P 
from the small to the large jar is thus effected without 
taking it out of the water. 

For the actual weighing of P in water, after it has been 
counterpoised in air, weights equal to the difference of 
weight of P in water and in air, are placed in the right 
pan till equilibrium is A raat when the readings of the 
scale are observed. is next removed, leaving its hook 
suspended in the water, and a volume of water equal to 
the volume of P is added to the water in the jar, so as to 
leave the same quantity of wire immersed as before. The 
requisite weights are then added to the right pan, until 
the equilibriam, which has been disturbed by the removal 
of P, is again produced, when the reading of the scale is 
observed and noted. This gives the actual weight in 
water of P. ` 

The thermometers in the water are so placed as to give 
the temperature of the water at the centre of gravity of 
P. Another thermometer is placed in the balance case 
to give the temperature of the air during the weighings. 
The reading of the barometer is also noted, 

Having determined the weight of P in air of ascer- 
tained density, its volume and density are calculated 
according to the following formula, the unit of volume 
being the volume of a grain weight of water at its maxi- 
mum density :— i 

Let P in water at * appear to weigh as much as gin 
air. Then the weight of water at # displaced by P == 
weight of P — weight of Q -+ weight of air displaced by 


Q. 

Log. volume of P = weight in grains of the water dis- 
placed by P + log. W, — log. (1 + «P,); where W, is the 
ratio of the maximum density of water to its density at 4, 
and ¢Pż is the expansion in volume of P at 4} (The loga- 
rithms of these values are given in tables.) 

Log. density of P = log. weight of P in grains — log. 
volume of P. 

The actual weight of air displaced is to be ascer- 
tained by the method already stated. $ ; 
ee a a 
until its volume or ity is known, an approximate value 
9 manume o T miy found by ing the weight 
o to equal to its t weight in air ; and 
value of the volume eE ayd ta. e de the 
ight of P, and thus a more accurate value of the volume 
of P obtained, by means of which a closer a ximation 
to the values of the’ absolute weight of P, and of its 
density may be found. This process should be repeated 
when greater exactness is required. 


: H. W. CHISHOLM 
(To be continued.) 
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EARTH-SCULPTURE * 


dwelling-place have fixed the attention of man from the 
infancy of the race up-to the present day. 
sclence arose to deal with them had become inwoven 
with his history, his habits, and his creed. The great 
- mountains had been to him emblems of majesty and 
eternity, lifting up their fronts to heaven as they had 
done from the beginning, and wdtld no doubt do to the 
end. They rose before him as monuments of the power 
of that great Being who had heaved them out of chaos. 
It was enough for him in that early time to feel their 
ighty influences ; he had then no questions or doubts as 
to hoy or when they first appeared upon the earth: 


Happily, in spite of questioning, exacting Science, these 
first natural and instinctive are not yet dead 
-within us A knowledge even of “ll the lgws of moun- 


taln-meking cannot, if our minds are h y and our 
hearts beat true, deprive us wholly of that first genuine 


child-like awe and wonder in p of noble moun- 
tains,—crag and cliff sweeping in ru and colossal 
amassiveness above dark waves of pine, into the keen 


and clear blue air ;—the vast mantle of snow, so cloud- 
like in its brightness, yet thrown in many a solid fold 
over crest and shoulder; the dark spires and ap inemd 
peaks; half snow, half stone, rising into the sky, like very 
illars of heaven; and then the verdure of the valleys 
being. the dash of waterfalls, the teous gush of 
springs, the laugh and dance of brook and river as they 
> one and all hurry down to the plains—who can see these 
things for the first time, nay, for the hundredth time, 
without at least some sparkle of the simple child-like 
emotion of the olden time, or without a iating, even 
df he cannot fully share, the feeling of the poet to whom 
they bring “dim eyes suffused with tears”? 

These great dominant features of the land must indeed 
ever rivet our imagination, and yet when the questioning 
spirit of modern science asks to know how they came 
into being, we are no ore permitted to content ourselves 
with the early belief they were but parts of the 
primzeval outlines of the earth. ee a of inquiry 
and knowledge has destroyed that beli We find, too, 
that both labour and -patience are needed ere we can un- 
derstand what has been put in its place, But the task of 
learning this is well repaid. However grandly the moun- 
tains rose when they were gared at only in awe and 
wonder, they gain an added sublimity when the eyes 
which look upon them can trace some of the steps where- 
by their grim magnificence has been achieved. 

We naturally associate the more lofty and rugged parts 
of the Jand with the o ions of former earthquakes 
and convulsions by ich ‘the solid earth has been 
broken and-ridged into these picturesque forms. This 
‘obvious inference was early adopted in geology, and 
though fn-many ane .a mere belief rather than a legiti- 
mate deduction from observation, and springing from a 
conviction of what ought to rather than w. has 
been to be the case, it sturdily maintained 
its hold alike on the popular mind, and also to a very 
considerable extent in orthodox ogical creed. 

Towards the end of last ceftury, however, Hutton and 
Playfair, names oat to be mene in ee 
without tude ide, proclaimed views of a very 
Acree character, ey maintained that the rocks of 
the lgnd, originally accumulated under the sea, have 
been upheaved” by un d movements, and with- 
out pretending to-Khow in what -external forms- these 
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rocks first above the sea, they cdntended that 
the present contours of the land had arisen mainly from 
a process of sctlpture,—the valleys having been carved 
out by rains, streams, and other senci agents, while 
the hills were left standing up as ridges between. So 
satisfied were these bold and -sighted men that their 
idea was essentially true, that they gave themselves no 
concern in gathering detailed proofs in its support. They 
were content with general appeals to the face of nature 
everywhere as their best and i witness.e But, 
as events they were in advance of ‘thgir time. 
The views which they prom on this subject were 
first opposed, then laid aside and forgotten. In the sub- 
sequent literature of the science for fully half a century 
ast arsed wholly disappear. An occasional reference 
tothem may be met with, where, however, they are cited 
only to be dismissed, as if the writer seemed hardly able 
to restrain some expression of his wonder that men could 
ever have been found so Quixctic as to vent such notions, 
or that others could have been so gullible as to believe 
them. 

Apart altogether from the truth or error of the Hut- 
tonian teaching regarding the origin of the earth’s super- 
ficial features, no one who has the progress of geology at 
heart can regard without regret this almost con tious 
dismissal of the question from the range of scientific in- 
quiry. For together with that teaching went all interest 
in, and even all intelligent appreciation of, the problem 
which Hutton had set hi to solve. Men turned 
back to vague notions about’ cataclysms, earth 
subterranean convulsions and fractures, of whic 
spoke, and sometimes still with a boldness in inverse 
proportion to their knowledge of the actual conditions of 
the problem. They studied with praiseworthy assiduity 
and success the working- of the varous natural agents 
whereby the surface of the land is affected, but it was 
with the view rather of showing how the materials of new 
continents are gathered together, than of learning how 
the outlines of existing continents have been produced. 
The study of the origin of' mountain and valley went out 
of fashion, and from the timè of Playfair’s [lustrations, 
published at the inning of this century, received in 
this country but scant and hapharard attention until in 
recent years the subject has gradually revived, and has 


they 


become our O e ee ne ead nereging sub - 


jects of geological researc 

It is not my p to give any historical sketch of 
the progress of inquiry on this question, although I ought 
a To to refer to it without an allusion to the names 
te) crope, Ramsay, Jukes, Ruskin, D To 
Whitaker, Greenwood, ik Duke of Ayl, Macet 
and others, who, though often differing widely in their 
views, have done so much to renew an interest in what 
will probably always prove one of the most i 

u of geology. Thoroughly convinced of the essen- 

al truth on which the Huttonian doctrines were based I 
wish, on the poset occasion, first to define and illustrate 
some of the leading features of these doctrines as I hold 
them myself, and as I believe them to be held by the 
great body of active field in Britain, and 
secondly, to review certain objections which have recently 
been reiterated against them. 

At the outset it is necessary to ascertain what relation 
the internal arrangements of the rocks bear to the ex- 
ternal forms of the land, in other words, the influence of 
what is called Geological Structure. It 15 obvious, as 
Hutton showed, that since the rocks have been formed as 
a whole under the sea, they must have been raised out of 
that original position into go that the first point we 
settle beyond dispute is that the mass of the land owes its 
existence to upheaval from below. But though we fix 
securely en this starting point in our inquiry, it by 
no means follows that we thereby settle what was the 
original outline of the landeso upheaved. The non- 
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recognition of this fact has involved not a few of the 
writers on this subject in great confusion and error. 

Among the seclogists of the present day there is a 
growing conviction that upheaval and subsidence are 
concomitant phenomena, aud that viewed broadly they 
both arise from the effects of the secular cooling and con- 
sequent contraction of the mass of the earth. The con- 
traction has not been umform, as if the globe had been a 
cooling ball of solid iron. On the contrary, owing to very 
great (lifferences in the nature and condition of the various 
parts of eur plaflet and perhaps to features of the interior 
with which we are yet but imperfectly acquainted, some 
porani have sunk much more than others. These, 

ving to accommodate themselvesinto smaller dimensions 
would undergo vast compression and exert an enormous 

sure on the more stable tracts which bounded them. 
t could not but happen that after long intervals of strain 
some portions of the squeezed crust would at length find 
relief from this pressure by msing to a greater or less 
height, according to their extent and the amount of force 
from which they sought to escape. These upraised areas 
would no doubt tend to occur in bands or lines across 
the direction of the pressure, much as the folds we pro- 
duce ın the sheets of an unbound book are more or less 
nearly parallel with the two sides from which we squeeze 
the paper. They would sometimes be broad folds—huge 
wide swellings of the earth’s surface. At other times they 
might be long, lofty, and comparatively sharp ridges. In 
the one case they would give rise to high plateaux or 
table-lands, in the other they would be recognised as 
mountain-chai 

This is a rough-and-ready statement of what seems the 
probable explanation of the origin of the elevated tracts 
upon the earth’s surface, It is evident that the pressure 
would be vastly greater a few hundreds or thousands of 
feet underground than at the surface, and hence that 
though the rocks deep down might be squeezed and 
crumpled, as we could crumple brown paper, yet that at 
the surface they might show Little or no contortion. Cer- 
tainly without further proof we could never affirm that a 
contorted mass of rock which now forms the surface of 
the ground rose as part of the surface during the time of 
upheaval and contortion, Intensely crumpled rocks 
would rather suggest a deeper position, with the subse- 
quent removal of the rocks under which they originally 
lay. 
As the earth has been cooling and contracting ever 
since it had a separate existence as a planet, its surface 
must have been exposed to a long series of such shnnkage 
movements as those we are considering. Apart, there- 
fore, from local evidence, we should expect that ridges 
and depressions must have been impressed upon that sur- 
face in a long succession from the earhest periods down- 
wards, and hence that the present mountain-chains and 
basins of the earth must be of many different We 
cannot tell what the first mountains were made of, nor 
where they lay, although some of the existing ridges of 
the earth’s surface are undoubtedly, even in a geological 
sense, very old. In not a few cases the same mountain- 
chain can be shown from its internal structure to be of 
many successive dates, as if it lay along a hne of weak- 
ness which had served again and again as a line of relief 
from the severe earth-pressure. 

These questions have been treated with much ability 
by Constant Prevost, Dana, Mallet, and others, to whose 
writings I refer for details. In ing them in this 
general way my object is to show that those geologists 
who, like myself, beleve in the truth of the Huttonian 
doctrines of denudation, are most unfairly represented 
when they are said to ignore the influence of subterranean 
forces upon the exterior of the earth. None can recog- 
nise more clearly than they do how entirely have the 

surface outlines of the globe been dependent upon 

e action of these forces, tfat is, upon the results which 


flow from the contraction of the planet and from the re- 
action of the heated interior upon the surface. 

But a block of marble is not a statue, nor would a part 
of the earth’s crust heaved up into land form at once such 
a surface of ridge, and valley, and nicely adjusted water 
system as any country of which we know anything on the 
face of the globe. In each case itis a process of sculp- 
ture, and the result varies not only with the tools but with 
the materials on which they are used. You would not 
expect the same kind of carving upon granite as upon 
marble. And go, too, in the great process of earth- 
sculp each chief class of rock has its own characte- 
ristic style. The toolsgby which this great work has been 
done are of the simplest and most everyday order—the air, 
rain, frost, springs, brooks, rivers, glaciers, icebergs, and 
the sea. These tools have been at work from the earliest 
times of which an logical record has been preserved. 
Indeed, itis out of tha accumileted chips ahd dust which 
they have made, afterwards hardened into solid rock and 
upheaved, that the very framework of our continents has 
been formed, The thykmess of these consolidated mate- 
nals is to heeneasured, not by feet merely, but by miles. 
If the removed materials are so thick, they show what a 
vast mass of rock must have been carved away. And 
even befere knowing anything of the way in which the 
various tools are used, we should be justified in holding 
it to be, at the least, extremely improbable that any land 
surface would long retain its original contour or even any 
trace of it, 

But when we come to watch with attention how the 
tools really do their work, this improbability increases 
enormously, Adopting a method of inquiry suggested 
by Mr. Croll, I have elsewhere shown that even at their 
present state of progress the amount of geological change 
which th would accomplish in a Soe small 
number of ages is almost incredible. n a moderate 
computation they would reduce the general mass of the 
British Islands down to the level of the sea in five or 
six millions of years, and might carve out valleys a 
thousand feet deep in a fourth part of that time, It is 
evident that though the upheaval of some parts of the 
continents may go back into the remotest geological an- 
tiquity, the forms of the present surface must be, com- 
paratively speaking, modern. 

There is reason to believe that many, if not most, of 
the great mountain chains of the globe are, in a geologi- 
cal sense, of recent origin. The Alps, for example, 
though they may have undergone many earlier mave- 
ments, were ridged up into their existing mass long after 
the soft clays were laid down which cover so large an 
area of the low lands in the south of England, and on 
which London 1s built, It would require far more de- 
tailed work than has ever been bestowed upon these 
mountains to enable us even to approximate to what was 
the original form of the surface just after the upheaval, 
and before the array of sculpture-tools began their busy 
and ceaseless task upon these great masses of rock. We 
may believe that a series of huge parallel folds of curved 
and broken rock rose for thousands of feet into the air, 
that when, after the earth-throes had ceased, rain and snow 
and frost first laid thei fingers on the new-born summits, 
these agents of destruction would have a most uneven 
surface to work upon, and would necessarily be guided by 
it in their working ; and hence that some, at least, of the 
dominant earliest ridges and hollows would be perpetu- 
ated. Such a belief would cany probability in its favour, 
but it would certainly not amount to a proof of the sup- 

perpetuation, That would require to be corrobo- 
ratéd by the internal and external evidence of the moun- 
tains themselves, In some tracts, as, for instance, among 
the spiny symmetrical ridges and furrows of the Jura 
it would not be difficult to restore the original outline, and 
to fix exactly how far the subterranean movements had 
determined the present external forms of the ground, 
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though ever there, where this connection is so clear, we 
Kadd aet kk the saaie CHAE low greatly the tape and sites 
of the long saddle-shaped arches of rock have suffered 
from subsequent waste. But among the contorted, in- 
verted, and broken rocks of the Central Alps the task 


. Would be infinitely more difficult. 


We could not advance far, however, in such a quest 


‘before observing that’ one feature stands out conspicu- 


mountains, viz., that whatever 

have been their i outlines, these were most 
certainly not the same as which we see to-day. No 
part of the history of the ground can be made more self- 
evident than since the birth of these mountains, 
millions upon ons of cubic yards of rock have been 


barre Arend among the 


. worn off their crests and ridges, and carved out of their 


sides, There is not a cliff, crag, or valley along the 
Taole han E op which does not bear witness to 
great ar 7 


truth. : 
If then, even when dealing with the Alps, we 
cannot be quite sure what were their first or infant fea- 


tures, how ible must it be togdecide as to the early 


_ outlines of such immensely more ancient uplands as those 


which date from c times! For, evidently, the 
higher their antiquity, and the longer, therefore, their ex- 
pose to ceaseless the more enust these outlines 
changed. The ceneri saam of land inicht sal te. 
man Taart bit Eae pnd orowe g aedla dw 
are now ering, until not a si vestige or 
indicates of its first contour survived, the i por- 
tions being, as it were, merely the stump or base of what 


"Now this is the which th presents 
- Now thi ition in e question 
hills of the Hi Hands and Southern 
Uplands of Scotland, of the Lake ict, and of Wales, 
are not mountains in the same sense as the Alps or 
Pyrenees, or other continental mountain-chains, 
However much these lines of elevated may 


‘ ground 
‘have had their outlines modified by the universal waste of 


‘ 


the earth’s surface, their linear character, the general |- 


parallelism of their component ridges, the undulations of 


the strata along their flanks, as well as their internal geo- |. 


logical structure, bear witness to the fact that they are but 
huge wrinkles upon the shrivelled globe—tracts which 
have been thrust up while the neighbouring regions have 
sunk down. But in Britain these characteristic features 
are wanting. In all probability there never was any true 
rao anane hiii in-our region. There is good reason to 
believe that in ancient times, that is to say, previous to 
the Old Red sandstone, a wide plateau-like mass of land 
was upraised on the north coast of Europe, surviving 
portions of it being represented by the detached hilly 
regions of Britain and the great table-land of Scandi- 
navia. The rocks underlying this upheaved tract under- 


- went at the time of elevation, enormous compression and 


consequent contortion, This could not happen without . 


an infinite amount of resistance. The heat thus evolved 
among the grinding masses may have been amply suffi- 


cient even to melt them: in And no doubt it was 
during this process that they e crystalline over such 
wide -gnd’were injected with granite. and other 


melted products, But all this had been wholly, or almost 
wholly,completed before the time of the Old Red sandstone, 
for the deposits of that geological system are formed ott 
of the older altered rocks, and lie undisturbed upon them. 
Even now, in spite of all the su uent denudation, the 
patches of old red conglomerate which remain show to 
what an extent the older rocks had been buried under it, 
for,they are found rising here and there to a height of 
2,000 or 3,000 ft. above’ the sea, But they prove further, 
not only that the contortion of the waded rocks pre“ 
ceded the Old Red-sandstone, but that these rocks had 
suffered a vast extent of waste at the surface, before even 
the oldest visible parts of the conglomerate were deposited 


‘ upon them. This waste has been in progress ever since. 


[Wov. 20, 1873 
We need therefore, hope to discover any vestige of ' 
the aboriginal surface. A geological section drawn across , 


any part of the hills proves beyond question that the 
eral surface of the country has had hundreds or even 
thousands of feet of solid rock worn away from it. Such 


‘a. section shows moreover that our present valleys are not 


mere folds due to underground movements, but are really 
trenches out of which the solid rock has been carried 


away. 

So far, this is a question of simple fact, and not merely 
of opinion. The language of Hutton maybe litesally true 
er an :—“ The Pee ue been at bea the 

owing out of. the and the ve 

alleged out by the attrition of hard materials coming 
from the mountains.” Our British hills, unlike the chains 
of the Jura and the Alps, are simply irregular ridges de; 
pending for‘their shape and trend upon the directions 
taken by the separating valleys. The varying textures of 
the their arrangements with relation to each other, 
their foldings and fractures, and the other phenomena 
comprised under {what is termed “geological structure,” 
have graly modified this result, but the procets has 
D cless, as I believe, been one of superficial sculp- 
turing, and not of subterranean commotion and upheaval. 
On the details of this process it is not needful to d 

From these cursory statements, which express, I believe, 
the concurrent opinions of the modern Huttonian 
school, it should be clear how far that school must be 
from ignoring, the influence of subterranean forces. 
Hutton hi never did so, and his followers now know 
far more of these forces than he did. But on the other 
hand, they claim for the surface ts in geology a 
potency great enough to cut down table-lands into moun- 
tain-ridges wipe awe to carve out the surface of the land 
into systems of valleys, and in the-end to waste a con- 
tinent down to the level of the sea, ; 

(To be continued.) % 
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ASTRONOMY AT OXFORD 


R. DE LA RUE. having, in the course of last sum- 
mer, made a munificent offer of several astro- 


‘nomical instruments and apparati, including a large 


reflecting telescope, to the University, the subject was 
brought’ under the consideration of the delegates of the 
Museum,‘ who, at their first meeting in this term, ap- 
pointed a committee to “report on the desirability of 
accepting the munificent offer of Dr. De La Rue to present 
to the University his celebrated reflecting telescope, on 
the probable cost of a building to receive the instrument, 
and on the precise purposes for which this instrument 
may be pin Mise a Ac in distinction to the refracting 
telescope now being set up.” 

The committee, after full and careful examination of 
the whole subject, have sent in a report, to which they 
have unanimously agreed, and which: the delegates re- 
commended, with entire confidence, to the favourable 
consideration of the council, In consequence of this 
report, the following forms of decree will be submitted to 
a convocation to be held on Thursday, Nov. 27 :— 

I, That the reflecting telescope and other apparatus 
offered to the University by Dr. Be La Rue be accepted ; 
and that the Vice-Chancellor be uested to return the 
thanks of the University to Dr. De La Rue for his munificeat 
gift. And that the curators of the University chest be autho- 
rised to pay to the delegates of the University Museum a 
gum not exceeding 1,500/4,to be expended by them on the 
erection of buildings in the park suitable for the reception 
and use of the telescope and other apparatus presented by 
Dr. De La Rue, as also of the instruments at present ig the 
small observatory on the east side of the museum, accor- 


ding to plans'and specifications p by Mr. Charles 


Barry, architect, an adjoining the observatory now nearly 
completed. 


ie, 
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2, That the curators of the University chest be autho- 
rised to pay annually to the Savilian Professor of Astro- 
nomy during five years, or until provision is made from 
some other source, the sum of 200%. for providing an 
assistant and defrayi the expenses incurred in the 
maintenance and use of the instruments in the observa- 
tory, an account of the expenditure of such sum to be 
annually submitted to the auditors of accounts. 

We cannot doubt that Convocation will sanction a 
decree, which promises to make Oxford first in the field 
in this country ip the power of aiding the new astronomy 
which is dawning upon us—thanks to the spectroscope 
and the application of photography. 

- Such a position may not be thought much of now, but 
in the coming time Oxford men will refer to it as one of the 
things of which Oxford has the greatest reason to be 
proud. 








NOTES 


THE Copley Medal and tho two Royal Medals in the gift of 
the Royal Society, have this year been awarded as follows :— 
Tho Copley Medal to Prof. Helmholtz, the distinguished physio- 
logist, physicist and mathematician, of Berlin ; a Royal Medal to 
H. E. Roscoe, F.R.S. Professor of Chemistry in Owens 
College, Manchester; and a Royal Medal to Dr. Allman, Pro. 
fessor of Biològy in the University of Edinburgh. 


THe Annual Meeting of the Royal Society will be held on 
December 1, when, after dining together, the Fellows will ad- 
joum to their new apartments 


A DEPUTATION from the Council of the Society of Arts had 
an interview on Friday last with the Royal Commissioners of 
Scientific Instruction with reference to musenms and galleries of 
science and art. The deputation consisted of Major-General F, 
Eardley-Wilmot, R.A., F.R.S. (Chairman of the Council), Mr. 
E. Chadwick, C.B., Colonel Croll, Mr. Hyde Clarke, the Rev. 
Septimus Hansard, Admiral Ommanney, C.B., F.R.S., Colonel 
Strange, F.R.S., Mr. Seymour Tewlon, with Mr. Le Neve 
Foster, Secretary. The Chairman of the Council stated that the 
object the Council had in view was to bring before, and ask the 
support of, the Commissioners to the action the society was now 
taking in reference to museums, and pointed ont that ths had 
special regard to the State giving increasing aid to existing 
musenms, to aid in the multiplication of such museums, 
and rendering them available for educational purposes, He 
further pomted out the necessity for all such museums being 
placed under the control of a Cabinet Minister responsible to 
Parliament. He handed to the Commissioners a copy of resolu- 
tions embodying the views of the Counci, stating at the same 
time that a large and influential committee was in the course of 
formation, and that a considerable number of members of both 
Houses of Parliament had already giren in their names, 


THE first award of the Grand Walker prize of 1,000 dols. was 
voted by the Council of. the Boston Society of Natural History 
on October 1, to Alexander Agassiz, of Cambridge, U.S. A., for 
investigations on the embryology, structure, and geographical 
distribution of the Radiata, and especially of the Echinoderms, 
and the publication of the results as embodied in his recent work. 
The Annual Walker Prize of 60 dols. for 1873 was et the same 
meeting awarded to A. S. Packard for his essay on the develop- 
ment of the common house-fly. For the Annual Prize of 1874, 
the subject is ‘‘The Comparative Structure of the Limbs 
of Birds and Reptiles.” Memoirs offered for competition must 
be forwarded on ar before April 1, addressed to the Boston 
Society of Natural History, for the Committee of the Walker 
prizes, Boston, Mess., U.S. A., and each memoir must be accom- 


panied by a sealed envelope enclosmg the anthor’s name, and 
superscribed by a motto corresponding to one borne on the 
M.S. . 


In the examination for Foundahon Scholarships at Trinity 
College, Cambridge, to be held at Easter, 1874, one or more 
Scholarships will be obtainable by proficiency in the Natural 
Sciences, The Examination in Natural Science will commence 
on Friday, April 10, and will include the subjects set forth in 
the regulations for the Natural Sciences Tnpos. It will be 
open to all undergraduates of Cambridge or Oxford, and to 
persons not members of the Universities, provided that these 
last are under twenty of age. Candidates who are not 
members of Tr imty College must send their names to the Master, 
together with a certificate of age and good characte:, on or 
before Saturday, March 21. 


We congratulate the University of Edinburgh on being the first 
in the United Kingdom to recognise the duty of universities 
so to frame their regulations for degrees m science as to encou- 
rage originalework in opposition to mere book-knowledge. The 
University of Edinburgh has just issued a regulation thet every 
candidate for the degree of Doctor of Science shell in future be 
required to submit a Thesis contaming some original research on 
the subject! of his intended examination, and that such thesis 
shall be approved before the candidate is allowed to proceed to 
examination. 


Pror. CHEVALLIER, for many years Professor of Mathematics 
and Astronomy in the University of Durham, died on the 4th 
inst., at the age of 80 years. 


WE learn from œen Highktooys that Prof. Mohn, of the 
Meteorological Institute at Christiania, and Mr. O. Sars are 
preparing a plan for the investigation of the sea between Norway, 
the Faro Islands, Iceland,'and Spitzbergen, the expense of which 
will, it is expected, be defrayed bya grant of the Norwegian 
Storthing. 


Dr. RUDOLPHE WOLF has recently published in the Vierteljahr- 
schrift of the Zurich Socety of Natural Selence, the thirty-third 
number of his Antrenomische Mittheilungen. Tho paper is im- 
portant in reference to sun-spots chiefiy, and as bringing out with 
great clearness the connection of these with variations in declina- 
tion of the magnetic needle. The author gtves a series of daily ob- 
servations of ‘sum-spots, during}1872, made at Zunch, Peckelob, 
Munster, Palermo, and Athens. The mean relative number 
obtained lis 101'7; and for the years 1866-72 inclusive, the 
series runs thus :—16°3,°7°3 (min. 1867), 37°3, 73°9) 139° (max. 
1870), 111°2, 101°7. Dr. Wolf has constructed a formula by 
which the average yearly variations of magnetic declination, in a 
particular place, may be calculated from the relative sun-spot 
number (two constants for the place being given). In this way, 
for example, he obtains for Munich the quantity 10''80 as repre- 
senting the magnetic variation for 1872; the number pot from 
observation is 10'-75, showing a close agreement. In the second 
portion of | his paper Dr. Wolf discusses several points con- 
nected with the history of the telescope, the vernier, the pendu- 
lum clock, &c. ; among other things, attributing to Burgi (who 
lived in the early part of the sixteenth century), a share in the 
discovery of the isochronism of the pendulum. The last portion 
of the paper reproduces some of the earlier sun-spot literatme. 
The same number of Astronomische Nachrichten contains a note 
by M. von Asten, furnishing evidence against the supposed 
identity of a cometary object observed by Goldschmidt on May 
16, 1855, with Tempel’s comet. (1867, IL) 


THE recent meeting of the American Association for the Ad- 
vancement of Science held at Portland, Maine, was considered 
on the whole a successful one. 157 papers were entered, and 
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abstracts were received of all but nine; most of the remainder 
were passed by the sectional committees for reading, but a num- 
- ber ùf those that-were read were not approved by the committees 
for publication, an exampje that might be very usefully followed 
in the case of our British Association. The general character of 
the meeting was stated to be decidedly scientific, and the discus- 
sions to have-beon ‘carried on with good foelmg, and free from_ 
personalities ; though complaint was made thet less sympathy 
was exhibited on the part of the citizens with the objects of- the 
Association than af any previous meeting. . Tho next meeting 
will be held at Hartford, Connecticut, on the second Wednesday 
in August 1874, when a report will be received from a special 
cofnmittes appointed to revise the constitution of the Association 
with a view-to a better. carrying-out of its objects, The general 
officers for the “meeting will be Dr. J.L. LeConte, president; 
Prof. C. S. Lyman, vice-presidents Dr. A. C. Hamlin, general 
secretary ;' and Mr. J. W. Patnam, permanent secretary. 

De.Buxe wiitesto the *7iser as follows with respect to Dr. 
i Livingstone : —‘If the intelligence fiom the West Coast of 
_ Africa is to be depended on, we may very shortly expect the Te- 
tum of our great traveller, Dr. Livingstone, to his native country 
On the rst and 4th inst. you inserted communications from me, 
to the'effect that our countrymen was detained a prisoner at a 
place about 300 miles from Embonima, on the Congo. Accord. 
. ing to the news brought “by the last Atncan-Royal niall steamer, 
it was reported at St Salvador that Livingstone tas then in the 
interlor, about 30 or 40 mules from that place. Now, as St 
Salvador is only’80 miles from Embomma, the distancë to the 
latter town from the spot at which, according’to tho later intel- 
ligence, our adventnrous.countryman was, is not more than 120 


miles; and, Embomma bemg 70 miles fromthe mouth of the 


. Congo, he would have been within 200 miles of the coast As 
the hardy and energetic trayeller is not in the habit of letting the 
grass grow under his feet, he hay well be supposed to have come 
“on. nearly, if nbt quite, as quickly as the natives who brought, 
the news of his whereabouts. Consequently, on the assumption 
-> that the intelligence received is founded on truth, we may not 
-unreasonably look for the veteran traveller's arrival in England 
by the next mail steamer from the West Coast af Assia? : 


WE learn from the Journal ofthe Society of Arts, that one of 
‘the firtt results‘in the riso of the price of coal has been the for- 
matiqn of a:compeny-in- France, whose, object is to- ntilisè the 
power, of the ocean tides “on the French obast’ by proper 
machinmy. The first expesiment ig to be madé at St Malo, 
maces i Hee alee pee a eed cree ae ea 
miles of flats ae 

Dz. Grozoxr BORROWS, F.R.S., fos e 
the: Physicians-in-Oidinary_to Hë Majasty, in tha room of the 
lato Sir Henry Holland. 

AT a meeting of the Trustees of the Hunterian Collection of 
the College of. Surgeons, held on Saturday, 8th inst., George 
Busk, F.R/S., was elected a member of the board, to fill the 
vacancy occasioned by the death of the Bishop of Winchester. 


De Lyon PLAYFAIR, C.B., F.RS,, MP. forthe Universities of 


Liebig, was formerly Professor of Chemistry in the University af 
Edinburgh, and was at ane time Government Inspector-General 
of Schools and Museums of Science and Art. We hope the 
new Postmaster-General will endeavour to introduce something 
like scientific method into the postal department. ; 


THE promoters of the’ meyid which’ aa to 
crom the Mersey, the shafts for which have already been sunk, 
havo always beljsyed that they would have only a continuous 


+ 


masą of solid sandstone rock to penetrate. A paper has just 
been published in the transactions of the Liverpool Geological 
Society for 1872, by Mr. T. Mellard Reade, C.E., of Liverpool, 
in which he contends that in all probability a deep gorge, filled 
up with clay or send, will be met with, being the [site of an 


` anclent river or torrent formed in or before the times when 
‘England was covered with ice, and when its valleys were filled 


with glaciers. Mr. Reade believes that the ascertained data 
warrent the hypothesis, that before the boulder clays and other 
recent strata. were leid down, a.river draining the lanl now 
ee e 
of some connderable elevation, to the sea. ` x 


Wr have received, ‘a’ the form of a neat lithe paiaphlet of 


20 pp., price only one penny, an exceedingly interesting lecture 
on ‘How Flowers are Fertlised,” dehvered by Mr. A. W,' 


Bannet, F.L.S.; at Manchester, on the sth inst’ It is one pes 


a series Of Sclence-Lectures forthe People,-pablahed alter do- 


‘livery by Mr., Heywood of Manchester; they are carefully and 


neatly printed, qnd judging from the one before us, purchasers 
have a very good. pénnyworth indeed. The enterprise is very 
creditable to the publisher...» 


Awonc' the papers presented to” “Parliament, says the 7ises, 
relating to the South Sea! Islanders, is a report by Captain 
C. H. Simpson, of Her Majesty’s ship Blaschke, -grving, an 
account of his visit last year to the Solomons and other groups 
of islands in_the Pacific Ocean, While at Isabel Inland. 
Captain Simpson, with a party of officers, went a short distance 
inland to visit ono of the remarkable neo villeges peculiar, 
he beheves, to this island. He found the: village bylt on the 
summit of a rocky mountain- rising almost perpendicular to a 
height of 800ft The party bscended by a native path from 
the interlor, and found the extreme summit a mass of enormous 
rocks standing up like a castle, among which grow the gigantic 
trees, in the branches of which the houses of the natives are 


built Tho semt of these! trees lie ‘perfectly straight itd. 


smooth, without @ branch, ‘to a~ height‘ varying from 50 ft. fo 
150 ft. Th tho óne -Captain ‘Sfinpaon ascended thd Rotise “was” 
just 8oTf from the ground ; “one close¢o it was about 120f, Then 
‘only means of approach to.these houses is by a lidder rade of 
a creeper, suspended from a post within the house, and which,- 
of course, can be hauled up at will The houses-are most in- ’ 
geniouily built, and are. véry firm and strong. Each “house 
will contain from ten to-twelve natives, and an ‘ample store of 
stones is kept, which they throw both with slings and with the 
hand with great force and precision. At the foot of each of 
these trees is-another hut, in which the family usually reside, 
the tree-honse being only resorted to at night and during mes 
of expected danger. In fact, however, they are never safe from 
surprise, notwithstanding all their precantions, as the great 
object in life among the people is to get each óther’s heads ` 


THe additions to the Zoological Soclety’s collection-during 
the pást week inclnde an Alligator Terrapin (Chøyara serpen- 
tina) from North America, presented by the Smithsontan Instl- 
tution of Washington ; a large Hill Mynah (Gracula tntermatia) 
fram North India, presented by Rev. T, Main ; twelve Grays- 
Terrapins (Clemmys gřayi) from Bussorah, presented by Captain 
Phillips ; a Changeable Tree Frog (wa versicolor) from North - 
America, presented by Prof. Rolleston ; a Ground Rat (Araco 
dus swindertasus) from West Africa; a Sharp-nosed Badger. 
(Males leptorhyncheus) from China ; a Telerang Squirrel (Seisrums 
bicolor) from tho East Indies ; two Mantchurlan Cromaptilons 
(Cressaptilon mantchwricum) from North China, and two Blue- 
towned Hanging Parrakeets (Loriculus galguly s) from Malacca, 
purchased ; an Agile Gibbon (Hpodates agilis) from Sumatra, 


a~ 
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SCIENTIFIC SERIALS 


Tur November number of the Menthly Microscopical Feurnal 
commences with a by Dr. R. L. Maddox on an organism 
foand in Freah- ater, which he thinks to be new., The 
accompan astration, as well as the description, shows that 
the monads under consideration ere of the; Smp St ee 


for the new form.—Mr, F. Kitton 
daca ai new species of Diatomaces, includmg Anlaco- 
GEN ee. from Barbadoes, and others of the genera Sficto- 
thesia, Niteschia, and 7rybdtonela.—Mr. Carruthers 
answers Dr. Dawson’s comments on his interpretation of the 
ic appearances of Nematophycus (Carruthers) or Proto- 
faxites (Dawson). As he remarks, the question ether the 
plant under consideration is a sea-weed or a conifer, is entirel al 
an histological one. Dr. Dawson, m his sections of the fi 
found ‘‘ wood cells, showmg spiral fibres and obscure pores ; 
Mr. Carruthers finds re elongated drical cells of two sizes, 
interwoven irregularly into a fi mass,” and the latter ob- 
server substantlates the correctness of his observations and his 
drawings, which prove the accuracy of his views as to the affini- 
ties of the plant—Mr. J. J. Woodward explains the optical 
principles involved in the construction of Mr. Tolles’ new im- 
mermon objective that has caused the contest between him and 
Mr Pi ei Braithwaito continues his description of bog 
This Papa isl figuning Sphagnum rixtdum and S. molle — 
is followed by one on the investigation of Macro- 
Ponts by means of the images which oe furhh of ex- 


A Prof. O. N. Rood, of N.Y., which 
gires an extrem meent aid denis aeDA of ae l 
certan shen the refractive indices Af the body examined and 


the fui "in which it is immersed, are known, of 
whether markings, as of Cascimoducus triceratium, are depressions 
or elevations ; ig 





eet AND ACADEMIES 
LONDON 


Gèölogicàl Bociety, Nov. 5.—Prof. Ramsay, F.R.S., vice- 
pete in the chair.—The following communications were 
~~‘ On the Skull of a species of Haktkertum from the Red 
Gao of Sul ” by Prof. W. H MoT bee A descrip- 
tion of this has been already given in NATURE, at p. r3 of the 
present volume. —‘‘ New Facts bearing on the Inquiry concern- 
ing Forms intermediate between Birds and Reptiles,” by Henry 
Woodward, F.R.S. Tho author, after giving a brief of 
the Sauropada, and referring expecially to those points in which 
the Pterosgunans approach and differ from birds, spoke of the 
fomil brrds and land reptiles which he considered to lnk t: 
more closely the as a class. The most remarkable 
recent discoveries of fomil birds are :-—{L) Archeo x MACETA 
(Owen), (IL) grisea dispan (Marsh), ) Odonto- 
toliagica (Owen). The author then referred to the 
osauria, some of which he considered to present points of 
stiucture tending towards the so-called ess birds. (1.) Com- 
(A. Wagner), from the Oolite of Solenhofen. 
carnivorous Afealesaurns, ranging from the Lias 
to the Wealden. The author next drew attention to the Frilled 
Lizard of Australia, CAlamydosaurns Kingu (Gray), which has 
its fore limbs very much smaller than the hind limbs, and has 
been. observed not only to sit up occasionally, but to run habitu- 
aliy npon tie gronna on ia bind lega 19 ore pemi 207 tone aoe 
the upnght carriage necessitates special modifica- 
vis bones. The Solenhofen Lime- 
are frequent, and which has yielded 
the remains eee and of Compoognathns, has also 
furnished 4 slab bearing a bipedal track, resembling what might 
be produced by Chlamydosatirus or Compsognathus, It shows 
a median track form the tal in being drawn al the 
DO E oe las had fee eo toes 
ve ther mark, while the fore feet just touch the ground, 
anae dot-like impresnons nearer the median lina. Hence the 
author that while some of the bipedal tracks which are 
met with from the Trias upwards may be the “spoor” of stru- 


tions of sacrum and 
stone, in which Pt 


ee is aa aE 


ion. of 


Se ee “ Note on the us 
Mental HI J, E.R.S. nga pe 
Iguanodon from the collechon “a 
E. P. n S Pone was believed to be previously 
unknown. The upper mikce presents a form exactly ada 
to that of tho distal end of the Ghis, so that the a hed 
of the astragalus and tibia must have inter! ed ti auch a 
manner as to have precluded all motion between them. Tho 
author remarked upon the interest ing to this fact in con- 
nection with the question of the relati p between the Dino- 
sauna and Birds —'‘ Note on a very large Saurlan Limb-bone, 
adapted for progression land, from the Kimmeridge Clay 
of Weymouth, Dorset,” 7I. EA Halke, F.R.S. The bone 
described by the author ptesents a closer resemblance to the 
Crocodihan type of humerus than to any other bone, and he re- 
ed it as the left humerus of the animal to which it be- 
onged, The author refers it provisionally to a species of Caw- 
sora De MES red Bal vt tod —A 


despatch from Mr. Biliotti, British Vice-Consul at Rhodes 
Gere une 16, 1873), Soman ates by HLM. Secretary of 

or F to a volcanic outburst 
in the island 9 e Sa porades, in which there 
existed a m p akana to be extinct. Shortly before June 10 
new craters in this volcano, and from them ashes, 


stones, and lava were ejected; many fissures, from which hot 
water flowed, were produced in the mountain, and the island 
was dally søken by vi earthquakes, 


Ro Astronomical Society, Nov. 14.—Prof. Cayley, 
ent, in the char. Sir Geo. 'B, Atry, the Astronomer- 
lained the general state of the preparations for the 

emus. Fint, as to the selection of stations. Heid 

otiginally selected five observing-stations, and in malang 
choice he had endexvoureti to keep in mind what other Govern- 
ments were likely todo. Hoe had been induced to recommend 

another station in Northern India for the of A 

serius of photographic observations to be in conjun 

with the photographic records to be obtained at the Satker 
stations. the French would not support the station 
wey E Eea wie eae Casi, ek Islands, by an expe- 
dition to the Marquesas Islands, he had found it necessary 
to recommend to our own Government that there should 
be two subsidiary o stations in the Sandwich Islands. 

The stetion which had o y been chosen was Tono- 

looloo, at about the middle of the islands; the new sta- 

tions were to be Ha-wai-i to the east and an island at 
the western extremity of the The three stations would 
thus be distributed over a distance of some miles—a« fact 
which would greatly ada to er chances of e weather, Ho 
had also been conan ety of stations 
at Christmas Talande va ee, and in Whisky Bay, but 

at rese Mey tue lla ot the chances of anchorage or fine 
weather at these places, The Challenger was, however, about 
to vist and, survey them. It would then proceed to Australia, 
whence the results of their investigations would no doubt be 
telegraphed to England. As to the selection of stations in the 
extreme south, the Admiralty would have nothing to do with any 
station where there wes no ancho: and where there were no 
human beings, Any staHon which under both disqualifi- 
cations mast undoubtedly be rejected as unsuitable. He felt hım- 
self borne out in this determination by the fact that other nations 
had adopted the same practical view in their selection of stations. 

The Astronomer Royal then enumerated and ted out upon 

a globe the stations which had been selected: 8 American, 5 

French, 4 German, 19 Russian, and 8 English, bendes the private 


transit of 


antepi of Lord Lindsay. He then proceeded to give a descrip- 

tion of the po Bete well- moe “bleck drop,” which was sometimes 

described as being as to Noa appear Spar 
timate connection between 


shaped,” at other mea the 
and the limb consisted only of a narrow black strap dr bend. 
The Astronomer-Royal had hed a working model at 
Greenwich with a disc moved by clock-work. black 
ligament, or drop, came out as a very marked feature of the 
rontaet with the artificial limb. And he hoped that Capt. 
upman would be able, from a discussion of the observations of 
erent observers different telescopes, to determine in 
what proportion the phenomenon was due to the aperture of the 
used, and to what he might call the personal equation 
of the observer, He then proceeded to explain how when 
Venns was upon.the san'a Hat measa are to be made of the 
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common chord of Venus and the limb, and hive these measures 


ate affected the formation of a ‘black »” between the 
two — then showed soma ofa 
model of Venus upon the limb, in which the ‘‘black drop” was 
” photographed as a remarkable feature. He out that whin 


the.exposure was longest the “black drop” was most marked ; 
and-‘he showed that ite.sise might be greatly reduced by 
using only the rays from the central 


which forward at Greenwich. It was not right to 
ais as Mr. -Proctor had done about 
Mr. Proctor’s last peper in the 


Meakin Mostoo wee dorice Metodai. Th former days such 


crrors 


no ‘Horse of: the Vi 
huaca was not a 
ew Y 
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RS., exhibited a 
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ferta of tho- lenses to reach the pinte: . De La Roe mid 

was quite wonderful to ses . amount of preparations 
were 
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are 
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rotation to the shot consumes more work with an in 

with a uniform twist’; and that in the case of Ó 
develop into parabolas, such as those used in Woolwich 
waste from’ this canse is double.what it would be if the 
uniform. The following conclusions were arrived at 


— x 


i 


twit was 
by Prof ` 
- 1, That when the pressure of the-powder is constant, 
ork tin friction with c grooves 3, 
_ Work spent with plane groayes’... 2 
2. That when the pressure diminishes, rapidly.the above 
Tatio = 2, X Bets ste 
3..That this ratio may have any Talno: béiwesnithese TY 
but that it cannot go beyond these limits. Je eh. r 
PARIS . . 
Academy of Sciences; November 10,—M. de Quatrefages, 
in the chair—The Slowing. papery ware read p- 
A by an 


ë 
s ‘ 


An of the law proposed elmholtx for the 
representation gf ie geton Gf bwo elementa. m e care M. 
—Remarks on an historical tin reladon to animal 


obeervatory at the foot of the peak Du Midi by the Ramond 
, by M. Ch- Sainte-Claire Deville.—-An extract from a 
M. de Lesseps to Lord Granville on the projected 


Central Asian Railway. `In tho letter M, da 
A Binet acess Gonder OF a Ramen O 


—On the on of water by plants in air 

anhydride, by M. A. Barthelémy.—New researches on the up- 
ward rt of noutishment by the bark-of plants, by M, 
Faivre. the development of swellings on the’ rootlets of 


mati : 
ey ee by M. G. Ronsel.—A method af estimat- 
a ‘development tissue, by M. Ranvier.—On 
the Fomikigu of yan hoe be compel wih the PAW- 


of fomil Lemur 


weathercocks, by M. H. Tarry. 


` 3 1 











—,_— 
CONTENTS ae ° 2 Paar 
Tre AscTic EXPEDITION OF 1874 ft. a at Daaa a a 3 
LocaL Scnarrumcc Socterms, He. ww a te 3 
Harrwig’'s “Sra aD rrs WoxpEns” . 40 
Our Boor BMF . . 1 we ew ee ensor he tet PS 
Larras To — 
Transfer of South Museom —P. a TA A E RB, 
Docp-sea ae, 
Squalus PA FOR ss a a ee ee se ' ‘ 
+ Zodiacal —E. H. Praa ......6 02 . 


e.. s eas re 


Gorm 3 
The Relation of Man to the Ice-shect.—Rov. O. Franz, F.G.S. 
Tero Motion z 2 
Black Rain and 
Hawcock 


ETRE ewe cath T Cre ope oe te 
On TuE OCIEHCE OF Wncasa sep ri Tix brhxparoa i 
of on Secs (LAA letra) wR Bt Woe aie . 47 
NOTERT in ORO LS ah a 
Norm .. Be ee ae wo ee oe 3 
Scuorrrric pera Te clan et ee Ga, Pa a ee ace, tae Set A 


[ Nov. 20; 1873 A 


The object of this paper was to show that 


eodog fs 


oe 


le 


a” 


NATURE 





THURSDAY, NOVEMBER 27, 1873 











THE SOUTHERN UPLANDS OF SCOTLAND * 
II. 
HE next member of the series of rocks making up the 
upper Llandeilo series in the Southern Uplands has 
receivell from the officers of the Scotch Geological 
Survey the name of the Lowther group. In its typical 
area, which is in the N.W. of Dumfriesshire, this group 
i$ composed of “ fine grey shales and finely laminated fels- 
pathic greywackes with occasional grit beds.” The esti- 
mated thickness of this group amounts to 5,000 feet. It 
is seen overlying the Haggis rock group in the streams 
which drain the upper portion of the Lowther hills; with 
the undetlying Haggis Rock group it forms a synclinal 
trough in which the Lowther hills are contained. 

In Wigtonshire the Lowther group rests upon the 
Dalveen group. The strata here generally correspond with 
those of Dumfriesshire, but shales are léss abundant, and 
flagstones and grit with shale bands become more deve- 
loped. In this county, however, the proportion of the fine 
and coarse rocks of this group varies in different localities. 
The rocks of the Lowther group in Wigtonshire are best 
exposed on the shores of the Irish Channel- Here be- 
tween Mofroch Bay and Knockienausk Head, cliffs are 
geen from 100 to 300 feet high’ composed of strata often 
very twisted and broken, belonging to the Lowther group ; 
and in the higher portion of this group, where the flags 
are well developed, they have been worked for roofing 
and flooring purposes, 

Above the Lowther group, and forming the highest 
member of the Upper Llandeilo series, as these occur in 
the Southern Uplands, are strata composed of grey shales 
with bands of fine-grained blue greywacke and fiimty 
mudstones. Numerous bands of dark anthracitic shales 
with graptolites interstratify these rocks.. These strata, 
with their associated anthracitic beds, have received the 
name of the “Upper Black Shale Group.” Their esti; 
mated thickness is about 3,400 feet. This Upper Black 
Shale group occurs near the northern limits of the Upper 
Llandeilo rocks, and is more abundantly developed in La- 
narkshire than in Dumfriesshire. 

The Upper Black Shale group, in its typical’ area, has 
yielded the officers of the Geological Survey a rich grap- 
tolitic fauna, no less than 27 species having been obtained 
from this series of rocks. These species bear a very 
close resemblance to such as occur in the Moffat Shales, 
a horizon much below the Upper Black Shale group in 

-position, Two Brachiopods have also been found in con- 
nection with these Upper Black Shales, viz, Siphouotreta 
sticula, a form also occurring in the Moffat Shales, and 
likewise in the Upper Llandeilo rocks of Wales, especially 
in the neighbourhood of Builth; and a Dirina which 
has not yet been specially recognised. 

The Upper Black Shales group, following the persistent 
strike of the Upper Llandeilo rocks of the Southern Up- 
lands of Scotland, makes its appearance in Wigtonshire. 
Two bands of this group lying in a synclinal trough tra- 
verse the portion of Wigtonshire contained ın Sheet 3. 
One of these bands is well seen in Morroch Bay, about a 

e 
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mile and a half south-east of Port Patrick. The other 
appears south-west of Stranraer, and crossing the moors 
to the north-east, is seen in the bed of the Luce below 
Cairnarzean. In Morroch Bay the Upper Black Shale 
group exhibits a threefold petrological nature. The higher 
beds consist of thin black shales, having in them lenticu- 
lar masses and seams of coarse clay, ironstone, and nodu- 
lar layers of greywacke and pyritous kernals, The strata 
here are much crumpled, and intrusive masses and veins 
of felstone have invaded them. It isin this upper portion 
of the group that graptolites occur, but the number of 
species obtained from these strata is considerably under 
what have been found in the Upper Black Shale group of 
Lanarkshire. 

The representatives eof the Upper Llandeilo rocks in 
the Southern Uplands of Scotland attain to a very great 
thickness. Of the lower portion of the series, the. Ard- 
well group, phe Lower or Moffat Black shale group, the 
Queenberry ght group, the Hartfell group, and the Daer 
group, the officers of the Geological Survey have not 
given theiy thicknesg in Dumfriesshire. Of the other 
four groups, the Dalveen, the Haggis Rock, the Lowther 
and the Upper Black Shales, these have an estimated 
thickness of 13,000 ft. If to this amount be added the 
five groups below, we have a development of Upper 
Llandeilo strata’ in the south of Scotland which must 
amount to nearly 20,000 ft. This great thickness of strata 
much exceeds the same series of rocks developed else- 
where in the British Isles. : 

The Upper Llandeilo rocks of the Southern Uplands of 
Scotland have a greater uniformity in their mineral nature 
than is usually common to the series. Greywacke in the 
form of shales, sandstones, grit, and conglomerates, having 
in some of their sub-divisions black shales containing 
graptolites, constitute this great thickness of sedimentary 
rocks, There is an absence of limestone strata, only 
nodules occurring occasionally, and the calcareous flags 
which are so characteristig of this portion of the Lower 
Silurian in its typical area Llandeilo, have'no representa- 
tives in the South of Scotland. The rocks in this district 
have been origindlly greyish and reddish muds, grey and 
purple sands, and pebble-beds, with occasionally dark 
carbonaceous muds, which may have derived their black 
colour either from decaying sea-weeds or decomposing 
Hydrozoa. The presence of carbonate of lime seems to 
have been very rare in the Upper Llandeilo seas of the 
areas which are now recognised as the Southern Uplands, 
during the deposition of their strata, and to this great 
absence of carbonate of lime we may probably attribute the 
absence of some of the fossils which are so abundant in 
Wales in this series of rocks. Graptolites are essentially 
the characteristic fossils of the Upper Llandeilo of the 
Southern Uplands. The same species seem to run through 
whole strate from the Moffat Shales to the highest mem- 
ber of the series, having a range of probably 18,000 ft. ; and 
many of these forms of graptolites are common alike tu 
the Upper Llandeilo rocks of Wales and Scotland. 

The case is, however, very different when we come to 
compare the crustacea of the two regions. In Scotland 


‘the Upper Llandeilo crustaceans are very few, and almost 


confined to Phyllopods, being Peltocaris Harkxesst, P. 

aptychoides, and Disinocaris Brownis, while in Wales we 

have a considerable development of trilobitic hfe. Of the 
E 


Jatter only one specimen, in the form of a tail, has yet 
> been obtained from the Upper Llandeilo strate of the 
- *South of Scotland ; and this specimen is too imperfect to 
. admit of its being specifically determined. With refer- 

_ence to molluscs, these are nearly equally rare inthe 
Southern Uplands. Only two Brachiopods have hitherto 
been recognised, while many forms appertaining to several 
genera have been obtained from the Welsh Upper Llan- 
_deilo strata. Notwithstanding the paucity of varied 
_ -forms of organic remains in the Upper Llandeilo rocks 

~- of the Southern Uplands, their rich graptolitic fauna is 
‘at once indicative of their-age, amd the absence of other 
‘forms ‘is most probably referable to want of calcareous 
‘strata in connection with these deposits. 

- The labours of the officers of the Geological Survey 
among the highly contorted and trumpled rocks of the 
Southern Uplands have afforded further information, x were 
such required, of the caùses from whence cleavage results. 
In a country so subjéct to flexure and contoféions, where_ 
anticlinal axes and synclinal folds have been inverted, we 


should naturally look for abundant evidence of the super-, 
induced structures from which true slates hawe derived’ 


their origin. The great mass of the Upper Llandeilo 
rocks of the South of Scotland rarely furnishes anything 
in the form of slates proper; and whén we consider the 
nature of these rocks, which consist for the most part of 
greywacke sandstones and grits, we cannot fail to dis- 
cover that the cause of the general absence of cleavage 


from these rocks has arisen from their petrological- 


nattre. The officers of thé Survey have, however,in several 


instances, pointed out the recurrence of cleavage athong. 
the finer shales ; and this occurrence usually accompanies, 


violent contortions of the strata. 


largely intd the composition of the Southern Uplands, 
they are not the exclusive representatives of the Lower 


Silurian rocks in this area ; above the” Upper Llandeilo. 


strata rocks referable to the Bala or Caradoc age occur. 
These Caradoc rocks, which occupy a very small area 
when contrasted with the Upper Llandeilo strata, are 
marked in the Southern Uplands by’a feature which is 
unknown to their occurrence elsewhere. “They are sxcon- 
Jormable to the underlying Upper Llandeilo beds, a cir- 
cumstance which Prof. Geikie well describes as “a new 
feature in the geology of Britain.” The Caradoc rocks 
have not been recognised in Wigtonshire. They are 
described in connection with Sheet 15. They occurina 
trough extending from Wedder Dod N.E. at least as far 
as the hills on the right bank of the Clyde, below Abing- 
ton in Lanarkshire. 
Here they are scen as greywackes, “ passing on the ons 
hand into a crumbling sandstone, and on the other into 
pebbly grits, with shale partings and with beds of con- 


glomerate found chiefly at their base.” In oneSpot- a little” 


` concretionary limestone is seen, “the only eXatnple of 
limestone met with in the Lower Silurian rocks in Sheet 
15” This limestone has afforded no fossils, but the com- 
glomerates and the pebbly and gritty beds higher up in 
the series are abundantly fossiliferous. Denudation has 
probably removed some higher beds from this group, Its 
total thickness amounts to about 1,700 feet. 
From the Caradoc rocks of the Lead Hills the geolo- 
gical surveyors have obtained a good series of fossils. 
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We miss from their list the whole of the graptolites so 
abundant in and so characteristic of the Upper Llandeilo 
strata, In their place we have corals, trilobites, many 
forms of brachiopods, two lamellibranchiates, several gas- 
teropods, and an arthorceras Most of the species are 
characteristic Caradoc forms; but they have associated 


with them some which occur also in the Llandovery series. 


. The Southern Uplands of Scotland’ have other mem- 
bers of the great Silurian series besides those whieh have 
been referred to. These occur along = portion of the 
south-east flanks of the range, and consist of rocks having 
a general resemblance to the greywacke strata which form 
so large a part of the Upper Llandeilo rocks in the South 
of Scotland, The newer Silurian strata occurring on the 
south-east margin have, however, a very distinct series-of 
fossils ; and associated with their shales are found calca- 
reous concretions frequently affording organic remains ; 
the greywackes flaggy beds also in this higher group 
often contain fossils, especially graptolites. These grap- 
tolites belong to species occupying a much higher horizon 
than the forms which make their appearance in the Upper 
Llandeilo rocks ; and the organic remains derived from 
the calcareous nodules also indicate strata higher in poti- 

tion than the Caradoc series. The rocks of an Uppèr 
Silurian age are well developed on the shores of the 
Stewarty of Kirkcudbright, especially on the eastern side 
of the mouth of the Dee. They occur also in Dumfries- 
shire, being seen near the southern margin of the Silu- 
riang at Dalton Mill, in the parish of Dalton, where the 


sflaggy strata yield the same forms of graptolites which 
*oécur near the mouth of the Dee ; and they ‘have been 


~extensively recognised in Roxburghshire. 


“j2 As contrasted with the nearest area where Silurian 
Although rocks of-an Upper Llandeilo age enter so 


_rocks occur in England, the strata and the organic re- 
“mains of the Southern Uplands of. Scotland show great 
dissimilarity. 

The distance of the nearest portion of the area where 
Silurian rocks are seen in England from the ‘south-east 
Jide of the South-of Scotland strata of the same series 
does not exceed 30 miles ; for the northern flank of the 
Caldbeck range in Cumberland is not greater than this, 
in distance from the axis of the Lower Silurian rocks in 
Dumfriesshire where the Ardwell group occurs. 

The Lake district of the north of England, occupied 


principally by Silurian rocks, exhibits strata of a lower 


position than any of the Silurian deposits of the Southern 
Upldnds. These lower rocks of the Lake district are the 
Skiddaw slates of Prof. Sedgwick, which in many locali- 
ties contain graptolites, 

The facies of this graptolitic fauna is, however, widely 
different from that of the graptolitic fauna of the Upper 


“Llandeilo rocks of the south of Scotland. In the Lake 
“district there are no strata which can be paralleled with 


the, Upper Llandeilo rocks. Above the Skiddaw slates of 
the north-west of England there occur great accumula- 
tiqns of ‘igneous rocks in the form of traps, ashes, trap- 
tuffs and similar volcanic products. And it is only when 
the highest of these rocks is reached, which appear to 


occur in which organic remains are met with. 

These strata, the Coniston limestones and their asso- 
ciated shales, are prolific in fossils of a nature indicative 
of the Caradoc age. k 


have resulted from sub-aerial volcanic action, that strata 


w> 
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It is difficult to conceive how all traces of the vast 
igneous action which occurred within the distance of 30 
miles from the Scottish Silurian area should be absent 
from the rocks of the Southern Uplands. The uncon- 
formability of the Caradoc deposits on the Upper 
Llandeilo strata in the Southern Uplands may per- 
haps afford some clue to this difficulty. The Skiddaw 
slates were probably ancient land in the area now occu- 
pied hy the Lake district during the period of the deposi- 
tion of the Upper Llandeilo rocks of the south of Scotland. 
This ancient land seems to have been subject to violent 
sub-atrial volcanic action, being the earlier epoch of the 
Caradoc series, During the later portion of the same 
epoch this violent volcanic action ceased, the area covered 
with igneous products again subsided beneath the sea, and 
allowed of the accumulation of the seeng of the 
Coniston limestone and the succeeding grou 

In the Southern Uplands of Scotland the pee marked 


break recognised by the officers of the Survey points to 


a lapse of time between the déposition of the highest 


of the Upper Llandeilo groups and tho conglomerates at 
the base of the Caradoc rocks. Itis probably during this 
lapse of time that volcanic action was sq rife on the other 
side of what is now the Solway Firth. This lapse of time 
is still further indicated by the comparative small deve- 
lopment of the Caradoc rocks of the South of Scotland, 
as contrasted with those of the typical Caradoc areas of 
Shropshire and Wales, and also by their fossil contents, 
which indicate that only a portion of the group js repre- 
eae Fo Miis are And TAE ie paron appertain bo ee 
upper part of the series. ` 

From what has been said it will be apparent that the 


labburs of the officers of the Geological Survey of Scof-: 
land have put us in possession of most important infor” 


mation concerning the very difficult series of rocks making 
up the strata of the bulk of the Southern Uplands, There 
are other matters amply detailed in the “Explanatory 
Memoirs” such as the metamorphisin which the Silurian 
rocks have in some places undergone, and the intrusive’ 
rocks which are associated with them. ` “The Old Red 
Sandstones as laid down in Sheet 15° are fully described. 
‘The important carboniferous areas of New Cumnock and 
Guelt, of Lugar and Muirkirk, and of Glespin or-Dougias 
Water, with their thin limestone and low. coal,-are largely 
detailed. In relation to Dumfriesshire, the Sanquhar 
coal-field, made up of strata belonging to the true coal 
measures, and the carboniferous rocks which underlie it 
are also fully described. The Permian rocks of a portion 


of the Nith basin, having porphyries in different beds at” 


their base, and brick-red sandstones with trapean detritus 
forming their upper portion, and also rocks of the same 
age occurring on the shore near Corsewall House, 
Wightonshire, are subjects treated of in the Memoirs. 
Igneous rocks of an age posterior “to the Permian are 


also referred to. Superficial deposits in the condition 


of drift sands, and gravels, brick clays, and erratic 
blocks, also still more recent products in the form of 
raised sea beaches, blow sands, peat and alluvium are 
fully alluded to, Finally the explanations afford infor- 
mation concerning the economic minerals of the several 
districts, the whole containing a record of an amount of 
careful observations and inferences such as could only. 
have been arrived at by the labour and experience of such 


a staff of officers as that which constitutes the Geological 


Survey. ; 
ROBERT HARENESS 





LEYBOLD’S EXCURSION TO THE ARGEN- 
TINE PAMPAS 
Birim a las Pampas Arjsntinas : hojas de mi diario: 

Febrero ae 1871: Seguido de tablas de observaciones 

baromitricas, un boceto de la ruta tornaaa, Por Fede- 

Tico Leybold. 8vo, pp. 108. (Santiago, 1873) 

HE publication of & book relating to Natural History 
in Chili isa rare event, and therefore well worthy of 
record. Except Philippi and Landbeck’s “Catalago de 
las Aves Chilenas,” gnd some few papers by the same 
authors.in the “ Anales” of the University of Santiago, 
the present is almost the first that has come before our 
notice. Aad these, if, must be recollected, are not the 
productions ef native Chilians, but of members of the all- 
pervading Teutonic race, who have brought their science 
with them from theig distant fatherland. 

Herr Leybold, or Don Federico Leybold, as we suppose 
we must call hin, for he writes in Spanish, has been long 
residént in Santiago, and active in investigating every 
branch of Natural History in hisadopted country. During 
the last few years, as he tells us in the introductory 
chapter of the present work, he has sent six expeditions 
over the Andes to explore the natural riches of the 
“ Argentine Tempe,” and finally in the month of February 


|, of 1871 was able to make arrangements to proceed him- 


self upon a collecting tour into the same district. The 
route taken from Santiago was up the. valley of the 


` Maipo, to the junction with it of the “Valle del Yeso,” 


and thence up this northern branch to the. foot of the 
“Portillo de los Piuquenes,” 
crossed. But a second and more elevated pass—the 
= Portillo. Mendocino ”-—succeeds on this route over the 
main chain, which is, we believe, that usually taken to 
Mendom. From the summit the descent was made over 
the elevated eastern slopes of the Mendozan Andes to an 
estancia called’ Vistaflores, situated at the foot of the 
range, which was made the headquarters of the party 
while they explored the surrounding country. Rainy 
weather and drunken servants much hindered operations 
during the stay at this place, which appears only to have 
lasted about a week, when it was determined to return 
to Santiago by the more southern “ Paso del Diamante.” 
This pass leads under the volcano of Maipo into the 
main valley of the Maipo, and thus enabled the travellers 
to join their former route after about a week’s difficult 
and occasionally dangerous travel amid the snows and 
storms-of the higher Andes, . 

Het’ Leybold’s diary of this interesting month’s er- 
cursion ‘is replete with notes and observations in every 
branch of Natira} History—Zoology, Botany, and Geology. 


_ Birds, beetles, and plants appear to have engaged his 


chief attention—but other objects are not passed un- 
noticed. Not only are frequent references given to known 
species observed in the Andes and on the adjacent dis- 
tricts of the Argentine Republic, but descriptions are 
introduced of species believed to be new to science, and 
discovered on this occasion. Thus we have characterised 


where the watershed was ` 
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- (p229) a new Crustacean— Æg lea audina (pp. 36, 37), two 
new Violets, Viola acanthophylla, and V. portulacea (p. 
38), a new Pigeon, Columbina axrisgwamata (p. 45), 
Oreosphacus, a new genus of Menthoides ; and subse- 
quently two new Snakes, Bothrops ammodytoides and 
Pelias 

As regards these and other disi novelties, it may 
be remarked that it is not very convenient to scatter such 
descriptions through the pages of a book of travels, where 
they are liable to escape notice. Moreover, an isolated 
worker in a remote part of the earth’s surface is in great 
danger of not knowing what is already known to others, 
and should take the precaution of consulting some corre- 
spondent in the great European centres of scientific activity 
before publishing what is new to him as new to every one 
else. Dr. Finsch has already sHown that Leybold’s 
Conurus glaxcifrons is a well-known species of Parrot; 
and we do not doubt that most of the other supposed 
novelties will be found to have beef previous]y’: ‘described 
elsewhere. P. L. S.- 





e 
A HEALTHY HOUSE 
What a Housé should be, versus Death in the House.. By 
William Bardwell, Architect and Sanitary Engineer, 
(London: Dean and Son.) 


HE author of this work is evidently an enthusiast in 
sanitary matters, but there is much in it worth the 
attention of the professional architect and builder, as also 
~ of the house-owner and occupier. It will be some time 
before the precepts of hygienic architecture can be ex- 
pected to pervade all classes of the community ; but reforms 
in this direction must commence from above, and will 
gradually be accepted by the poorer classes: this work 
will assist the dissemination of wholesome rales. 

The subject of drainage, which necessarily occupies 
much of the work, has been forced into prominence by 

“ the dangerous illness of the Prince of Wales, in the Autumn 
of 1871 ; and this work meets to*some extent the demand 
for further and better information on the subject. Our 
‘author is not new to the task, having so long ago as 1828 
turned his attention to the sanitary conditions of buildings, 
and has published several treatises on cognate subjects, 
‘The work before us, however, is suggestive rather than pro- 
found, and we find a tendency in it to describe very prosaic 
details in stilted language. There is also a general want of 
references, so that many of the statements cannot be easily 
verified—such, for instance, as this, p. 6, art. 10 :— 
“We have progressed some little since 1828, when my 
first easays on health were published, and public attention 
has been directed to the subject ; but still, one half of the 
children born in London and other large towns, die béfore 
they” are three years old; while ata parish in Norfolk, 
where the principles here set forth- are rigidly enforced 
by the excellent rector, a child is never known to die.” 
After making, however, every abatement—as we are bound 
to do—the work will not fail to prove very useful, and 
will assist in leading people to better sanatory arrange- 
ments, 

In p. 8 he justly animadverts on many modem cottages, 
which “from admiration of mediæval architectire are. 
“irregulår in plan, and irregular in outline from an idea of 
being picturesque ; and hence the chimneys are outside, 


involving loss of heat, the roof all hips and valleys, and 
dormer windows requiring constant repairs, and exhibiting 
an utter ignorance of the very first principles of a healthy 
home.” Some fallacy seems, however, involved in the pas- 
sage which follows, and which describes the effect of as- 
phalted ground floors in some Essex cottages, The in- 
babitants suffered from rheumatism until the asphalte was 
covered with boards—“ because the boards were conductors 
of damp, whilst the asphalte was a non-conductor of mois- 
ture.” It must have been the conduction of temperatnre, 
and not of moisture, that led to the inconvenience. 
Chapter ii. is on bad drainage, and opens sensibly. 
thus :—“ The use of water in cabinets in disobedience to 
God’s command to the Israelites to bury excreta in 
the earth is unquestionably the cause of those alarming 


“modern ‘diseases—the something iù the air—with which the 


whole country is affected” It may be impossible to return 
to the more primitive practice, but the fact remains that 
even the old cesspool system was less unhealthy than the 
modem more artificial one. Some valuable hints are 
given in pages 12—13, for discovering the inlets of sewer 
gases into houses. The closet soil-pipe is often the origin 
of these irruptions ; for the inclosed gases decompose the 
soldered joints of the lead pipe in a few years’ time, if the 
pipe is not ventilated, as indeed it seldom is, and the 
junction of the lead-pipe with the drain is often defective. 
Every sink, too, which modern luxury has introduced to 
save the old-fashioned labour of throwing slops away out 
of doors, opens a pathway for the poisonous gases, of 
which one part in 260 mixed with common air is fatal to 
life, and of which no senmble proportion can long be 
breathed with impunity. - 

There is also a moral aspect to the question. The fol- 
lowing passage is introduced as a quotation, but it does 
not appear from what author, p. 19 :— 


“A clean, fresh, and well-ordered hause exercises over » 


its inmates a moral no less than a physical influence, and 
has a direct tendency to make the members of the family 
sober, peaceable, and considerate of the feelings and hap- 
piness of each other.” 

In chap, iii are some valuable remarks about drains 
stink-traps, and rain-water pipes. Water-closets, it is 
said in p. 29, should never be in a basement'~for if so, 
the house is hable to draw its supply of air through them 
-—but always ina back-yard. Those that are wanted to 
be in immediate connection with the house should be in 
the upper floors only, and, whenever Peace ap- 
proached through a greenhouse. 

At p. 33 are some remarks on the necessity of pure, 
untainted water; and, in p. 34, on the danger of lead- 
poisoning. The pipes made by Messrs. Walker, Camp- 
bell & Co., of Liverpool—lead-cased block-tin pipes—are 
recommended in those cases where the water acts upon 
lead: A caution as to the use of these pipes should, how- 
ever, have been added, as very great care and peculiar 
arrangements are required in jointing them; other- 
wise, the combination of the two metals becomes exposed 
to the action of the water at the joints, when decomposition 
will take place, and the water will still be affected with 
lead. 

In p. 41 the importance of a dry basement is incul- 
cated, and with a well-merited encomium on Mr. 
John Taylors clever contrigance of the damp-proof 


> 
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course’ which both keeps down the damp and ven- 
tilates the ground-floor. Proceeding to fire-proofing 
methods, Mr. David Hartley’s simple but little known 
contrivance for protecting dwelling-houses from fire by 
interposing sheet-iron or copper between the floor boards 
and the joists 1s mentioned. The plan described a little 
farther on, p. 46-47, would probably not be so effective as 
Hartley’s. 

In pp. 48-58 fire-grates are mentioned, and with a de- 
cided preference: (perfectly justified in the experience of 
the writer of these remarks) for Mr. John Taylors smoke- 
consuming grate; but the author should hardly have left 
Dr. Arnotts smoke-consuming contrivances unnoticed ; 
and when at pp. 61-66 he speaks of ventilation, he should 
have mentioned at greater length Dr. Arnott’s ventilating 
valve. Boyle’s ingenious ventilators, however, quite de- 
serve the praise given them in p. 63. 

It would be interesting to have had some references 
given to sanction our author in claiming the authority of 
the Duke of Wellington, together with that of Aaron and 
the High Priests, his successors, for the practice of 
placing their beds nearly north and south so as to be in 
the line of the magnetic current. The theory no doubt 
has its advocates, but can hardly be of universal appli- 
cation, as there are many sound sleepers at all degrees 
of orientation. 

Chapter iv. contains some good suggestions respecting 
London street improvements and the Sanitary Recipes at 
the end will be found deserving attention. 





OUR BOOK SHELF 


Naiural Philosophy. Part I. Mechanics. By J. Alfred 
Skertchley. Pp. 168. (London: Thomas Murby, 1873.) 


THis work belongs to a series of small manuals which 
the publisher the “ Science and Art D ent 
Series of Text Books.” It is designed for students who 
possess but little mathematical knowledge, and each of 
the theorems discussed is i organ in very simple lan- 
guage. In some respects the work k pace with 
modern text-books, in others it lags behind them. Thus 
while we have chapters on Kinetics and Kinematics, 
and on Actual and Potential Energy, we find some of the 
units as primitive as oe and the Metric system 1s 
ignored, The unit of gh is given as the yard, and the 
umt of weight as the The defininons leave much 
to be desired : thus ‘Mecha chanics is defined as “the Science 
which treats of the laws of motion and force, especially 
as applied to the construction of Machines ; ” Hydro- 
statics “the science treatıng of the pressure of water.” 

Again we find the following very loose definition of the 
force of gravity: “ Every particle of matter has a ten- 
dency to draw to itself every other particle, and this 
tendency is called the force of gravıty.” The other 
attractive forces are here ignored, the student is left quite 
in ignorance as to whether the force acts through a sen- 
sible or insensible space, whether it acts between particles 
or masses, whether such particles or masses are neces- 
sarily of similar or dissimilar substances. A screw is 
defined as “an inclined plane revolving round a centre.” 
“ Any body capable of moving freely about a fixed axis 
isa pendulum.” The chapter relating to Energy requires 
to be carefully revised, as, indeed, does much of the work 
so far as accurate aad logical ¢ definition is concerned. 
The examples are useful, and the questions at the end of 
the book will be found of service in teaching elementary 
Science, but the book can scarcely be recommended until 
the definitions are more pregise and absolute. 


e $ e 


NATURE 


61 


LETTERS TO THE EDITOR 


[The Editor does sot hold himself responsible for opinions expressed 
by kis correspondents. o novice ts taker of anonymont 
commsssicattens. | 
The Dutch Photographs of the Eclipse of 1871 

In the account of the proceedings of the meeting of June 13 
last of the Royal Astronomical per pabluhedin ol. viu, 

p JTS of NATURIS, I read the follo 

Mr. Ranyard remarked that the paper copies of the Dutch 


per or some other matenal, On measuring he had 
ue the body of the moon, as given in the photographs 


at means circular, and Mr. Davis had pointed out to 
ie that the imadistion mider the piominences was perfectly 
sharp at the edges, as if would be when printed through (paper 
It was therefore unfair to ‘institute any com 


t 
the amount of the irradiation in these and in the oth a pies 


n 


t In 


As to the profit his pho hs brought to our knowledge of 
mye sort alae depression of outlme 
of the Indan ph in the Java 
A er the ie O ie ace ct 
by the moon’s shadow to make the traject from India to Jara, 
say 50 minat minutes, almost no change whatever took place in th 


Of course the’ method could be improved moving the 
camera by clockwork. Then the exposure could last a little 
l , &g., one second, and the exterior outlme would reach 
friars a camera, with photographic lens of the same 
force would without doubt give more at 

As to the not-circular (in fact elliptical) form of the moon in 
the photographs, I thmk it pleads more against than in favour 

Mr. Ranyard’s remark, for if a disc of paper were to be used 
to stop out the moon, of coufse a circular one would have been 
made, and not an elliptical one. The fact is that the copies of 
the original chchd the same ity, the difference 
between the longest and shortest diameter being about yth of n 
milimeter, as is easily with a lens and a measure of 
half-millimeters. In the accompan panying diapomtive the differenc- 
=d¢mm. As in other photographs of total ech the diae 
meter corresponding to the poles of the sun is the i This 
phenomenon is in our case partially explained by the moon's 
motion during the time of exposure; perhaps a stronger impres- 
sion at the equatorial of the sun, or a trembling ot the 
camera-stand hes done the remainder. 

In the glass photogaphs of which I have sent a pair to Lord 
Lindsay and to Messrs. Warren De La Rue, 
and Main, the details are finer and than in the paper 
ones. . A. C. OUDEMANS 

Batavia, Sept. 10 

[We have no doubt from an inspection of the photographs 
sent, that no stop was wed. —ED.] 


Elevation of Mountains and Volcanic Theories 


THE accompanying letter from Captain Hutton isin acknow- 
ledgment of my r on “The Elevation of Mountams by Lateral 
Pressure,” whi read at Cambridge in 1869. I sent 1t to him 
in conseqaence of his lecture on Mountains, m the Geo 

ical Mapas He could not have received my cri on that 

at the time of his writing this letter. In with 
his suggestion I forward it for publication in NATURE without 
comment, OSMOND FISHER 

Harlton Rectory, Cambridge 
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earth must give mse to great pressure in the outer consolidat 
layers, and thet this pressure must crush the rocks 

“it; but I cannot think that this crushing is the cause of the ele 
vation of mountains, My 1easons for disagreeing with you are 
the following :— 

1. The pressure from a abrinking globe must be uniform, and 
the ties of tease Tesiriance, hie choot, should remain always 
fhe same, and tho eleration shonld be continous. -A1 minor 
difference» would be insignificant in cgmparison wi flatter 
sore Sra These areas, tharos, would subside, and 
mountain chains should have had from tho first an east and west 
direction. I see no provision for changing the localities of 
movement. ee v 
2. Where deposition was on thg rocks would be heating 
and no contraction could one below them. But mountain 
chains have been always formed where the deposits were the 
heaviest, and where, therefore, uplifting would not be likely to 
occur, e . > 
3. All mountain chains ore not formed on the sime system, 
but can be divided into two groups, as I have pointed out in my 


. lecture on this subject. 

4- Whether a glacial epoch has ever estended over the whole 
earth or not, it is certain that the northern perts of America and 
Se gaien warmer now than’they were in the Pleistocene 
pern 


consequently the rocks under them could not have con- 
tracted, 
now 


and yet we know that extensive movements are even 
on in this area. 

5. In order to produce e ee on hs lac the lower con- 
tracting rocks must be solid, consequen hierrmcaritan | 
to support a large anticlinal, and no to pass into the liqu 
state ; the result would be a general small crump all along 
the surface. The relief also to the compression of the u 
rocks could not be obtained by a single rising at a point, or along 
a line, withont a horizontal er one bed over ae, 
which appears to me to be imposnb Consequentl not 
think that hes nie gy poaae the observed Aeh ore 
especially as the yas, &c. are of tertiary age, con- 
traction of the globe, since the cretaceous period, cannot have 
been great, These remarks apply also to Prof. Shaler’s 
theory (Eroe. Bost. Soc Nat. Hist. 1866). Mr. Medlicott’s sec- 
tion of the Himalayas 15, to my mi, physically ımpossible. It 
is inconceivable the could be engineered into the 
- poritions in which he has placed them. 

6. The theory does not account for the numerous minor oscil- 
latons of level coal measures often prove to have taken place. 

7. The makes no provision for tension in the rocks, 
But itis a fact not sufficiently dwelt upon by geologists, that 
faults just as surely prove tension in as contortions prove 
compression. 

I have also a few objections to your th of Volcanoes, and 
also to that of Mr. Mallet. They are as follows :— 

I. The d of the crust has been shown by General Sabines 


to increase in volcanic ons, while, by your , it should 
decrease. Mr. Mallets theory would account for as also 
in my lecture. 


would the one p 

2. To cause a volcano the heat must go to the water, for the 

water cannot go to the heated rock, as your theory would require. 

3. Volcanoes are not found in contorted countnes, or where 
latori Urn caption In the older volcanic districts 

eg. North Wales) 

the strata. This is 


es) the eruptions occurred before the fo! of 
also a strong point against Mr. Mallets 


4. By Mr. Mallet’s th the crushing must be very sudden, 
or the would be ucted away, and as each ion 
would require a fresh accession of heat, it ought to be preceded 
by elevation or subsidence on a large scale. The earthquakes 
that precede eruptions are just as likely to be effects as causes, 

5. Faults show no heating where considerable crushing has 
taken place. - 

Sch ace tha objechans tiat ocur to mg but after ali we 
cannot wall burke the question as to the state of the intenor of 
the earth, and I must confas that the “‘ Viscidists” appear to me 


to have a better i cae the ee ee 
Mr. Hopkins’ argument, drawn from precession and nntation, 
proved umtenalie, and the oniy that the “ 


W. Thomson. This has not yet been but it probably 
has a weak Ph 


iat somowhere, for lis autho: has allowed that the 
interior of the earth is pro ly “at, or vay nearly Be proper 
i at P which seems 
giaa.” On 
the eee Reve E YEY strong paint in ihe 
ousand feet 
(which apparently must penetrate into some yielding material), 
a ov came eee uebre mia e 1. effect of 
o moon on causing 4, composition of volcanic 
tocks (which contain more alkali than could be obtuined by 
merely sedimentary rocks), and the mode of occurrence _ 
of granitic s nons of which have been seriously attacked by 
e“ 
At this distance I cannot take in a discussion, as I must 
always be five months behind but if you think that a pre- 
i skirmjsh in the pages of NaTuRE would do good, 
although it did not bring on a declaive battle, are quite wel- 
come to publish this letter. . W. HUTTON 
Wellington, N. Z., july 31 
P.S.—At the time of writing my paper on Elevation and Sub- 
sidence (Pki. Mag. Dec. *72)) Iwas not aware that Mr. Scrope- 
had been the first to suggest* the theory there developed, or I 
should have mentioned his and not proposed to 
call the theory after Herschel and Babbage. I feel that I owe 
Mr. Scrope some apology for-my inadvertence. . 


the other hand, 





Deep-Sea Sounding and Deep-Sea Thermometers 

We have egrin to claim your indulgence for occupying space 
for a few comments on Mr. Casella’s reply to our letter, 

It is not true that we abstained Row dawing attention during 
the lifetime of Dr. Miller to the fact that he had plagarised our 
invention ; on the contrary, we wrote to Dr. Miller as S000 as 
we were told that he hed read a pape betore the Royal Socidy 
on his invention, and we have before us Dr, s 
answer, Nov. 23, 1869, wherein he writes: 

“Iam sorry if I have madvertently done anything which may 
fairly be conndered an injushce to you in respect to the deep-sea 
thermometer,” &. 

We believe Dr. Miller did not know of our thermometer, 
but Mr. Casella did, having had one or more in his 10n. 
elo aie’ and as a fact our thermometer was well 

own In the trade; therefore he as the workmen employed by Dr. 
Miller ought to have acquainted that gentleman with thefact. It 
is most hkely that we should not have taken any further notice had 
the thermometer retained the modest title given to it by Dr. 
Miller, viz. the ‘‘ Maller-pattern.” This, however, did not suit 
Mr. Casella. Mr. Miller died—“ mors tua vita mea,” —and forth- 
with the thermometer is styled the Miller-Casella, then by a little 
‘í progresive development,” the instrament 1s t out at 
the Brosh Association as the Casella-Miller, and to day we have 
it in Mr. Casella’s letter as ‘‘ sey thermometer.” X 1 

no reference to the Royal Society’s Proceedings, vol. xvii. 
P- 482, we find no mention of Mr, Casella’s name except as the 


“ workman who took Dr. Muller's instructions, and we have yet to 


learn what nght a workman has to appropriate to himself an 
instrument made for Dr. Muller, or any other customer, sup- 
even for argument’s sake, that we had no priority in its 

invention, 

Mr. Casella asks “ What has Negretti and Zambra’s thermo- 
meter done that it should be known?” f 

In the first place it served him as a pattern, it showed him 
how the best deep-sea thermometer was constructed, and how 
to make others on the mmo le ; and we contend that had 
gar iamtrarienis Deen placed I thie hands of skilful, csrafol and 
trained observers, su i 


instruments supphed by Mr. Casella, and ob- 
viously so, their principle being precisely the same. 3 

Mr. Casella about our thermometers having failed. Can 
Mr. Casella out where are. recorded any of the failures? 
‘Was Mr, Casella able to meke them fail when he tried by placing 
one of them in his h ic piesa in the presence of gentlemen 
connected with the Meteorological Office? But this uw not the 
point at issue, the sole question 1s, are the thermometers supplied 
to the on the same in princtple as ours, or are not? 

Dov it would be much more agrredble to Mr. 
that these questions should be d by himself in private, 
hence his invitation to your readers “to go to his establishment 
* “ Volcanoes,” rst od, 18e6, p, 90. 

e 
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and hear his explanation.” Surely no such ent will 
satisfy “all the scientific men in the world.” We contend that 
as Mr. Casella has publicly claimed the invention as his own, 
it ought to be decided with equal publicity whether he has done 
anythmg more than copy our ent. 

o again give the description of our thermometer (not 
in our own words, for we might be accused of shap 
them to suit our purpose) but ın the words of the late A 
Fitzroy as they appear in the first number of Meteorological 
Papers, page 55, published July 5, 1857, in refening to the 
erroneous ings of all thermometers consequent on their deli- 
cate bulbs being compressed by the great pressure of the ocean, 
Admiral Fitzroy says :— 

‘With a view to obviate this failing, Messrs. N i and 
Zambra undertook to make a case for the weak which 
should transmit tem but resist pressure. Accordingly, 
a tube of thick glass is sealed outside the delicate bulb between 
which and the casing is a space all round which is nearly filled 
with mercury. The small space not, so filled 1s 2 vacuum mto 
which the mercury can be expended, or forced by heat or me- 
chanical compression, without doing muy to, or eren com- 

the mner or much moro delicate bulb,” &c. &c. 
Mr. Casella “did not wish to take up your valuable space 
to descnbe his ihermometer.” Well, it matters not; the 
late Admıral Fi his done it forhım. He described it six- 
teen years ago ; and if the ieader will take every syllable of the 
extract above quoted, and substitute the word ‘‘alcohol” for 
“mea ” (which colourable change was effected by Mr. 
Casella, to the detriment of the instrument), they have 
a conect description of Mr. Casella’s thermometer in the most 
minute details, 
Hy. NEGRETTI AND ZAMBRA 





Rain-gauge at Sea ` 


I BEG to send you a copy of a letter I received lately 
from Capt. Goodenough, of the Royal Navy, respecting thè use 
of my ruin-gauge at sea (Seç, NATURE FOL Fi p202) 

Nov. 8 . J. BLACK 


“ELMS. Peart, lat. 6° S., long. 22 W. 


“ Dear Sır,—I should have taken an earlier opportunity 
of writing to yon about the instrument which you were 
so good as to d for use on board ship, but have 
not had the good fortune to fall m with any rain up 
to the present time with which I could at all events in 
some measure test and chronicle the ram-gauge. It is odd 
that in a journey of twenty days I have had only ‘07 in. of 
m and thee although I am at this moment in a dutrict in 
which an average of seven hours’ iain usually falls at this time of 
the year. On that one occasion 07 in. did fall and was daly 

ht in your instrument as well as in another mounted on 
gim the measurements being exactly alike in each. I much 
prefer the aden of your instrument, and will report to you 
as to the amount of weight it requires after some experimenting 
with it. The usually most steady instrament is one which us 
heavy, and whose centre of gravity is very near its centre of 

illaHon. J do not think it would be well to increase the size of 
the instrument, as it would become inconvenient to place, ex- 
cept for the use of a man who wishes to devote himself 
much to that order of observation. Our is so 
here that I do not anticipate any mixture of sea-spray in 
gauge, but if it were so your table would be sufficient to clear t, 
sa we had Carpenter's H eter to test with, as we 
TIGRE not expect enough: water to oat an ordinary one. 

“I remain, yours very truly, 





“Jamns E. GOODENOUGH 
“í Captaia R.N. Command FLM.S. Perri, proceedmg md the 
Cape to Australasia.” 
Glaciers 


Iw a letter printed in your number for Oct. 16 (vol. viiL p. 506), 
Mr. J. H. Rohrs states that he believes that glaciers existed at 
or near the sex-level ın central Hindustan in the glacial penod., 
Glaciers undoubtedly existed in the Himalyas at a much lower 
elevation than at present; there are tracesof their action in 
Sıkkım in valleys, the bottoms of which ore now only 4,000 ft. 
abore the sea, and in the nfrth-western Himalayas, Mr. 
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Medkcott, I think, considers that in some valleys, glaciers 
descended to within 1,000 ft, of the sea-level, but I have never 
heard of any marks of old glacial action in the Indian peninsula 
south of the Himalayas. There are no mountains in cental 
Hindostan exceeding about 4,000 ft. in height, and a careful 
examination of the portions of the Nilgin mountains in Southern 
India, which mse 8,000 ft, has not afforded any proof of 
the former ce of ice, Itis very probable that Mr. Rohrs 
possesses information upon this subject with which I am unac- 
quainted, and itis without the least wish to express a doubt of 

e aecuracy of his informathon, thet I ask for any evidence he 
can produce in favour of his assertion, as the subject is ano in 
which J am greatly interested. 

W. T. BLANFORD 
° 








JOHANN NEPOMUK CZERMAK 


le ea NEPOMUK CZERMAK was born June 17, 

1828, in Prague. Hais father, ae Conrad 
Crermak, was a medical practitioner of high repute in 
that city, and his uncles Joseph Julius Crermak, enjoyed 
a considerablereputation a3 Professor of Medicine and 
Physiology, first at Gratz and afterwards at Vienna, 
Educated at the high school of his native town, Johann 
Crermak ewtered upor the study of medicine at the Uni- 
versity of Vienna in 1845. In 1847 he moved to Breslau, 
where he had the great advantage of living with the dis- 
inguished physiologist Purkinje. From Breslau he passed 
on in 1849 to Wurzburg, where in 1850 he received the 
degree of M.D., publishing on that occasion an eae aye 
dissertation on “The Microscopical Anatomy of the 
Teeth,” in which he called attention to the larger “ inter- 
pana spaces so often found in the upper part of the 

entine. After a visit to England he settled at Prague, 
where he became assistant to Purlanje, who then held the 
chair of Physiology in that place. In 1855 he left Prague to 
take the chair of Zoology at Grats ; but zoology was not his 
proper province, and he gladly accepted in 1856 the offer of 
the Professorship of Sedaaa t at 2u, which however 
he left in the following year for the hke chair in Pesth. 
In both these universities he established physiological 
laboratories and gave a decided impulse to physiological 
research ; but a asta agitations then rife made hfe 
distasteful to him there, and in 1860 he resigned his chair 
and returned to ste, a Such frequent changes must 
have ee ae y with sustained research, but by 
this time Cze had made his name known as well by 
several investigations in experimental physiology and in 
subjective vision, as especially by his researches on the 
laryngoscope, his treatise on which (“Der Kehlkopfspiegel 
und seine Verwerthung ”) embodying the results made 
known in various papers in 1858 and 1859, he published 
shortly before his return to Prague. 

Here he resided some years, visiting at times En gland, 
Holland, and France, in order to make the value of the 
laryngoscope better known to his fellow-woikers in 
science and medicine. There are many in England who 
retain pleasant memories of these visits. 

The ample means brought to him by the gifted 
lady whom he had the happiness to marry, enabled 
him to build in Prague and furnish at his own 
expense a private laboratory for research, in which 
he not only worked himself, but which he also placed 
at the disposal of others; Many would have envied, 
and few would willingly have let slip, such an oppor- 
tunity for quiet labour; but Czermak, conscious of the 
power he possessed of lucid exposition, delighted in 
teaching, and felt perhaps the want of the stimulus which 
pupils afford. Accordingly, when in 1865 he was offered 
the chair of Physiology in Jena, vacated by the removal 
of von Bezold to Wursburz, he at once accepted it. 
Here he continued until, in 1869, finding the disease to 
which he eventually succumbed (and the beginning of 
which he himself attributed to the irritation caused by the 
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controversies which arose out of his pic work), 
was rendering hiri unfitted for the en c performance 
of his professorial duties, he withdrew to Leipzig, where 
he was made Honorary 
where he continued to reside until his death, on Sept. 16 
in the present year. 

Carried off while yet in the prime of his life, and 
the energies of his last few -years moea P a 
insidious disease, Cxermak has perhaps left a mark on 
the scientific progress of his time incommensurate with 
his talents or his promise. He will doubtless be best re- 
membered through his laryngoscopic labours, We owe 
to him the real introduction into medical practice of this 
valuable instrument. But his ather researches, such as 
those on the action of the vagus, the pulse, the sense of 
touch, the man¢ége movements resulting from injuries to 
the brain, those on dyspnota, and others, show remarkable 
acuteness and clearness of insight. 

Two talents he possessed desefve special notice. He 
had remarkable aptitude in devising apparatus for ob- 
serving or for demonstrating physiological phenomena. 
It was this faculty which made him successful where 

. others had failed in the use of the laryn mirror; and 

would be difficult to Ses ire the ense help to 

experimental physiology which has been afforded by the 
ingenious “holder” Lie pan hif name. œ» 

The other faculty, of popular exposition, less com- 
mon in his ares aa in ours, he TARNE toa 

igh degree. And his popular lectures, which were Aoa 

y delivered at Jena, and which were reviewed in an 
tariy number of NATURE, achieved and deserved. great 


pope. 
erbaps had his love of teaching been less strong, his 
- work as an investigator would have been more sustained 
and weighty. But while in this country we might with 
profit often lose a lecturer and gain an investigator, Ger- 
many could well afford that one whose powers of rigorous 
and yet clear and po demonstration were so excep- 
tionally great, should somewhat slacken in his work as an 
inquirer. Or perhaps we should not so much say that 
Czermak slackened in inquiry, as that the consciousness 
of his power as an expositor, and the delight he conse- 
uently took in exposition, drew much of his en in 
t direction. In the grounds of his residence at Leip- 
zig he had built and fi at his own expense, a large 
hall, or “ spectatorium,” as he called it, in which he pro- 
posed to delrver lectures on physiology, richly illustrated 
with experiments. In connection with the hall, the con- 
struction of which was admirably adapted in every way 
for its purpose, he had also erected a private laboratory 
for research; and on both he had spent much time and 
labour. They were intended to be a supplement—not a 
rival—to the more technical instityte of Prof. Ludwig in 
the same city. The writer will never forget the delight 
with which Czermak showed this “ Erklarungs-Tempel,” 
-—as he was fond of calling it—to Dr. Sharpey and him- 
self inthe summer of 1871, and pointed out all its in- 
peo contrivances, and the enthusiasm with which he 
cooked forward to the lectures which would be delivered, 
and the work which would be carried on mit, He lived 
to open it by an inau lecture in December 1872; but 
the effects of his fatal disease were already painfully evi- 
dent ; and after a vain stru during the following 
summer, Crermak—just as the British Association was 
gathering for its meeting at Bradford—was taken awa 
from his unfinished work. He was a man of broad cul- 
ture, outside his professional attainments. In philosophy 
especially he was well versed; and his last contnibation 
to scientific literature—a paper in “ Pfluger’s Archiv,” on 
the mesmerism of animals—was doubtless prompted by 
` his interest in psychological questions. His straightfor- 
ward, pens and unostentatious manner formed a 
fitting e for his intellectual attainments. 
A widow and children mourn his death. . He is also 


fessor at the University, and |- 


agate by many friends in many lands, both by those . 


had known him long and by those who knew him 
for a short while only. : M. FOSTER 


ra 





THE ATMOSPHERIC TELEGRAPH 


THE Times of the 15th inst. contained an article on the 
Pneumatic Despatch, which has never been used to 
any aa this country. From that article we learn the 
following particulars as to the working of this method of 
conveyance in London :— . 

The ponani tube extends from the London and 
North-Western Railway Station at Euston Square to the 
General Post Office in St. Martin’sle-Grand. The central 
station -is in Holborn, where is also the machinery for 
effecting .the transit of the trains. ` Here the tube is 
divided, so that in effect there are two tubes ing into 
the station, one from Eyston to Holborn, and the other 
from the Post Office. The length of the tube between 
Holborn and Euston is 3,080 yards, or exactly a mile and 
three-quarters, a greater length than was originally con- 
templated, but which was rendered necessary by the 
avoidance of certain property on the route. The 
tube is of a flattened horse-shoe section 5 ft, wide and 
4 ft. 6 in. high at the centre, having a sectional area of 17 

uare feet. The straight portions of the line are formed 
of a continuous cast-iron tube, the curved lengths being 
constructed in brickwork, with a facing of cement. The 
gradients are easy ; the two chief are 1 in 45 and I in 6o, 
some portions of the line being on the level ; the 
curve is that near the Holborn station, which is 70 ft. 
radius, The tube between Holborn and the Post Office 
is 1,658 in length, or 102 yards less than a mile, 
and is of the same section, and similarly constructed to 
the first length. Two gradients of 1 in 15 occur on the 
Post Office section, but this steep inclination is in no way 
inimical to the working of the system. The Holborn 
station is situated at right angles to the line of the tubes, 
which are therefore turned towards the station into which 
Ara Sony All through trains, therefore, have to re- 
verse there, and this is effected in a very simple manner 
by a self-acting arrangement. © A train upon its arrival 
runs by virtue of its acquired momentum up a short in- 
cline, at the summit of which it momentarily stops, and 
then quickly descends by gravity. In its descent it is 
iar nrg othe DET OE ean eh Se peat ogg into 
which it enters and through which it continues its jour- 
ney, the whole of reversing occupying aed 30 
seconds. Trams containing goods for the Holborn 
station are simply run down from the top of the incline 
on to a siding. 

The waggons, or carriers, as they are termed, weigh 
a2cwt, are 1oft 4in. in len and have a transverse 
contour conforming to that of the tube. They are, how- 
ever, of a slightly smaller area than the tube itself, the 
ence a an inch all round—being occupied by 
a flange of indiarubber, which causes the carrier to fit the 
tube exactly, and so to form a piston upon which the air 
acts, The machinery for propelling the carriers consists 
of a steam engine having a pair of 24-in. cylinders with 
20in. stroke, This engine drives a fan 22 ft. Gin. in dia- 
meter, and the two are geared together in such a manner 
that one revolution of the former gives two of the latter, 
or, ın technical terms, the engine 1s geared at 2 to r with 
the fan. The trains are drawn from Euston and the Post 
Office by exhaustion, and are A saga those points by 
pressure) The working of the fan, however, is not re- 
versed to suit these constantly -varyi 
works continuously, the alternate action of pressure and 
exhaustion being governed valves, The engine takes 
steam from three Cornish boilers, each joft. long and 
6ft. 6in. in diameter, Telegraphic signalling is carried on 
between the three stations by means of needle instru- 
ments, . = 

i +- 


conditions ; it’ 
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The system of Pneumatic Despatch, or “ Atmospheric 
Telegraph,” as the French call it, is utilised to a much 
greater extent ın Pans than in London, though with 
some important differences in construction and object. 
We have thought that some details concermng the 
working of this system in Paris ae be enian 
interesting at the present time, and we therefore give an 
abstract of some articles on the subject which have re- 
cently appeared in La Nature. 

The question of the distribution of messages in 

the interior of towns has revived the systems of pneu- 
matic transport, which, after having had their day of 
celebrity, seemed for twenty years doomed to oblivion. 
- In following the aspects of this question, we shall show 
in what way the atmospheric telegraph 1s a result of the 
electric telegraph; we shall afterwards consider the 
former more as and after having shown its present 
condition, 8 inquire what future is in store for it. 

The telegraphic despatch has become an article of every- 
day use; as the age is a fast one, it is natural that it 
should utilse with eagerness so handy a means of trans- 
mittng almost instantaneously its impressions or its 
wishes to all distances. It ıs necessary to remember that 
a city like London or Paris sends out and receives ev 
day an immense number of tel The wires whic 
serve as conductors of electricity are multiplied in all 
directions for the purpose of meeting the demands of this 
traffic. They meet in the interior at the central office, 
This central station speaks nrdi et ordi; in other words, 
it receives the m es of the city for the purpose of 

ing them over the entire world, and it accomplishes 

an inverse movement. The aspect with which we 

are here concerned is the distribution throughout the city 

itself; let us see what hasbeen done in Paris to accom- 
plush this purpose, 

As each house cannot be put in immediate communica- 
tion with the telegraphic network, ıt became necessary to 
adopt some other convenient plan, In the case of Paris, 
the city is divided into districts of a mean radius of 500 
metres in order to limit the Journeys of the foot-messen- 
pos. The application of this rule gave fifty points, 

t one kilometre from each other, where are esta- 
blished so many branches of the chief office. 

This system was found, however, not to work well, and 
was moreover very expensive, for reasons which we need 
not detail here; and after vortures were tried for some 
time as a means of sending despatches from the head 
office to the more important branches, it was resolved to 
have recourse to the pneumatic tube. We have just 
referred to the extent to which ıt has been carried in 
Londen. Paris and Berlin followed the example of 
London in 1865: we shall speak here of the system of 
Paris. 

In Paris there are fifty stations, distant from each other 
about a kilometre, connected by an iron tube, which is 
interrupted at each station. The central station, by which 
the transtt of messages is effected with the interior, is in 
the Rue de Grenelle ; there are seventeen district stations, 
in the Rue Boissy-d’Anglas, Grand-Hotel, Bourse, &c. 

How is this network managed? Like a diminutive 
subterranean railway, in which the waggons are cylindri- 
cal boxes and the motive power compressed air prepared 
in the stations, At the central bureau the trains are 
formed, composed of as many boxes as there are branch 
offices to supply. The trains are osanzdus when they stop 
at the tenuate stations, express when they shoot past 

em. 

Every quarter of an hour an omnibus train leaves the 
Rue de Grenelle, and accomplishes the distance which 
separates it from the Rue Boissy-d’Anglas (1,500 metres) 
in a minute and a half- There it is received in a ver- 
tical col and the box which carries the mes- 
sages to be distributed in the district having been taken 
out, the others are put inte the section of the line which 


runs towards the Grand Hotel, a new box having been 
added containing messages to be transmitted, which have 
been deposited since the last train. The tram again takes 
its cae ten composed of as many boxes as before ; it 

oes ugh the same o tions at the Grand Hotel, 

e Bourse, the Thèåtre Français, and at the Rue des 
Saints-Pères, It re-enters the Rue de Grenelle twelve 
minutes after its departure, having changed all its bores 
and carried back messages for distribution. 

Besides this there is a secondary network, the details 
of which, however, we need not now enter upon. There 
is a direct line which goes from the Rue de Grenelle to 
the Bo and to branches in the Champs-Elysées, the 
Place du Havre, and the Rue des Halles. On the first 
run the express trains going and returning, the depar- 
tures of which are intercalated between those of the 
omnibus trains, for the purpose of supplying those stations 
which are busiest, twige every quarter of an hour. The 
departure is accomplished by pressure, the return by 
aspiration. The same method of working is applied to 
the branches, which correspond with the omnibus trains 
of the prinkipal netwo?k. 

The tubes“‘which compose the lines are of iron, the in- 
terior diameter being o’065 metre. They are connected 
by bridle joints à brides), and admit of curves having a 
radius of*from 5 to 30 metres. 

Various systems for the production of compressed 
or rarified air are employed. The first in date 
is an application of the principles of the apparatus 
known as Hiero’s Fountan. Atmospheric air is decanted 
from a first receiver B (Fig, 1) into a second receiver com- 
municatıng with the first by means of the tube 44, by the 
introduction of water into the receiver B. The air thus 
forced is drawn into the receiver for the purpose of being 

i in the tubes. Where the machines are not 
allowed to be used, the employment of steam is much 
more economical for the compression of air. Recourse 
is then had to ordinary pumps, which ingure an active 
service and are subject to fewer causes of irregularity. 
The latter method has been preferred in recent ea 
lishments. 

Trains composed of ten boxes weigh about four 
kilograms, they are either pushed or sucked along by a 
difference of pressure of three-fourths of an atmosphere, 
which gives a mean speed of a kilometre per minute. 

The travellers which take their places on the Lilupu- 
tian carriages already described are closed envelopes 
containing messages; they are piled in groups of thirty 
or forty in a curser, or box. This box is formed of two 
cylihdets, the intenor dne of sheet-iron, the outer one, 
enveloping the former, of leather. Tod make up a train, a 
piston must be affixed after the last box, for the purpose 
of enabling the compressed air to take effect. The piston 
is a piece of wood provided with a leather collarette 
which assumes the shape of the interior of the tube, and 
forms an almost hermetical joint, without much friction. 

The ap at first adopted for receiving and des- 
patching the boxes having been found neither sufficiently 
rapid nor convenient, 2 much more complete system, 
shown in Fig. 2,is now employed, The figure explains 
itself : two lines enter the office, ¢ach attached to separate 
apparatus. In the first place, for the ose of despatch- 
ing m a man EEN the door A by means of the 
lever d ; the boxes and the piston are thrown into the 
tube, and await at the bottom the current of aur which 
will propel them. This current is produced as soon as 
the cock ¢ is opened, which commands the head of the 
apparatus opposite to the tube. The cock c distributes 
the air upon the second line. In the second place, the 
receiving door B is opened by a second attendant, who 
finds the train at the station, and takes out the boxes in 
order to bring the t tolight. The entire tenes 
tus has somewhat the form of a cannon, only the effect is 
more blessed, the artillerymen are not exposed to death ; 
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` the worst accident they have to fear is the bursting of the 
` tube, To this drawback, which happens very rarely, we 


shall refer by-and-by. 


‘The messages are divided into two classes,—questions 
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and answers, orders-and the execution of orders, which 
can at once ed between any point of 


the ci 
and any point of the interior, in the provinces, or abroad, 
—or inversely. All that is necessary in this case isa 




















Fra. 1.—Apparstus for the production of compressed sir. 


centre, as the Hôtel des Télégraphes in the Rue de 
Grenelle is called. Connected in the one with 
the exterior by the network.of electric wires, and 





the city. The great advan 
despatch can be sent. On the plan adopted, when the 
networkis complete, a letter may always be sent from one 
quarter to another at any distance within Paris in less 


with the interior by the network of pneumatic tubes, 
These tubes are, moreover, well adapted for the service 
of the local post, £e. for the exchange of messages within 








Fic s —Apparatus for recephon and despatch. 


in this case is that the | than an hour. Every year the development of the lines 
increases, and the number of Paris telegrams meant for 
and of which the originals themselves can be. 


the city, 
ed, is getting greater and greater, E 


® 


wt 
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THE COMMON FROG* 


V 


"THE third order of the class Batrachia is made up of 
a few creatures the distribution of which is limited to 


Mithe warmer regions of the earth, where one of the genera 


Cecelia) comprising the prop is distributed over both 
nihe, Dang found in India, Africa, and South 
America. wo other genera (Siphonofs and Rhina- 


trema) are exclusively American, while a fourth genus | 
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(Eficrium) is only found in Asia. The order is called 
Ophiomorpha. These creatures are singularly unlike the 
mop external appearance, as they are entirely destitute 
of limbs and have quite the appearance of earthworms, 
because they are not only very long and slender, but have 
also a skin which is soft and naked. By earlier naturalists, 
and even by Cuvier, they were classed with snakes. 

In spite of this striking dissimilarity between the 
oe and Anoura, the former are really more 
frogs than they are like efts in one important respect. 









Fic, as —Cacrdss. 


This is because, for all their elongated the tail in 

them is quite rudimentary or altogether absent. 

« The Ophiomerpha would by many be supposed to 

present an analogy with serpents, from their long and 

elongated bodies, and from the utter absence of lim 
There are, ps but very few snakes (the “ rough- 


MN. oat, 
tails” A andi the Tortricidae) which have long 
bodies and very short tails, 


It is rather the singular family of li Armphisbenida 
(with one pea a completely limbless) e Ophio- 
morpha resemble. 








Ql 


aU 






Fig. 23.— Skeleton of the Icthyoexurus 


5. 
Fia. 24 —Skeleton of the Plomomurus, 





These Amphisbenians have a softer skin than any other 
Saurians except chameleons, It is also marked in 
grooves which are arranged in transverse rings, They 
have an exceedingly short tail which is blunt, so that, the 
head being small, one end of the body is as large as the 
other. 

The Ophsomorpha also have the body marked with 
numerous transverse grooves or rings ; they are utterly 
devoid of limbs, and the head is scarcely, if at all, larger 
than the hinder end of the body. 

These creatures burrow beneath the soil (which habit 


* Continued from p, 30. 
e 





increases their resemblance to earth-worms) and feed ot 
worms and other small ani and mould, 

To turn now to another t of our subject, let us 
consider the, relations of the Frog to past time. If, ex- 
tending our survey over the records of past epochs, we 
search the terflary and alf other rocks above the Lias for 
fossil allies of odt Frog, we shall (judgin what we yet 
know) fail to find any not at once referable to one or 
other of the three ordinal groups above enumerated. 

Fossil frog's and toafls have as yet only been found 
down to the miocene, the oldest being some found in the 
so-called “brown coal” which is not a carboniferous deposit 





Fia 95.—Mach enlarged borizonta section of the tooth of a Labyrinthodon 


at all. The remarkable thing, however, is that the differ- 
ence between these oldest known Frogs and the amen 
forms is so very trifling. They are as complete an 
thorough frogs as any that live now. 

Again, the fossil Urodeles similarly resemble their ex- 
isting representatives, and no one extinct species exhibits 
characters in any way tending to bndge over the chasm 
which separstes the Urodela from the Anoura. 


W. however, we descend to the Lias, Tras, and 
Carboni rocks, we come upon a rich variety of 
extinct species of animals evidently allied to those forming 


the three Batrachian classes already described. They form, 
however, an order by themselves, to which the term Lady- 
rinthodonia has been applied, and thus our search into 
the past has brought us a rich and important harvest, 


- "series convergi 
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and has introduced us to the fourth and last Order be- | 


longing to the frog’s class of vertebrate animals. The 
. Labyrinthodonts were creatures with long tails and mostly 
two pairs of limbs, but these members were always 
relatively small with alender toes. Some species attained 
a greater size by far than does any existing Urodele, even 
the gigantic Salamander. 

To what existing animals can these huge monsters be 
considered to have affinity? Itis impossible to say that 
they in any way bridge over the chasm s ing the 
Frogs from the Efts. They appear indeed to have been 
almost equally removed from both—for the possession of 
short limbs and a‘long tail (characters common to so 
many widely different animals} cannot be regarded as any 

evidenoe of affinity. -~ i 

It is not improbable that -they find their nearest allies 

in the existing insignificant Ofkismorpka. The latter 


though apparently naked, have minute scales imbedded 
in the and arranged in tings at intervals, and the 
skull is provided with certain extra Ossifications, The 


Labyrinthodonts have similar extra cranial ossifications 
and though they have not rimgs of scalgs, the ventral 
. region was protected by anus pale @rranged in linear 
inwards and forwards towards the 
middle line. oreover, some forms appear to have been 
entirely devoid of limbs ; at least*ho remnant? of such parts 
has been discovered. Nevertheless the is ha of 
d pment of the tail constitutes 2 marked distinction 
between the Ladyrinthodonia and the OpAhiomorpha. 
- Certain Labyrinthodonts had great formidable teeth in 
elongated jaws like those of crocodiles. Altogether these 
singular remains tempt us to speculate asto the succes- 
sion of life upon this planet’s surface. We know that as to 
the later secondary period that part in the life of the globe 
which is now played by beasts was then played by 
tiles, Instead of the ene a Pterodactyles of 
sizes flitted through the air. e ocean was peopled 
not by whales and dolphins, these had not yet appeared, 
but by huge Ichthyosauri and Plesiosauri Reptiles of 
ngs bulk (Iguanodons, Megalosauri, Notosauri, &c, &c.) 
fulfilled the parts of herbivorous and carnivorous 
and altogether the ian fauna of to-day was repre- 
sented by analogons reptilian precursors. 
May it not have been similar in yet older periods with 
to animals of the Frog class? We have seen the 
possibility of atrial locomotion in even the existing RAa- 
cophorus, “It is true that all existing Urodeles are: fresh- 
water forms, but it may well be that marine creatures once 
bore the same relation to them as the great marine 
Ganoid fish fauna bears to the few existing. Ganoids* 
which now constitute a fresh-water group. a 
The great crocodile-like Labyrinthodonts must have been 
no ignoble predecessors of the rapacious reptiles which 
were to succeed them, and the fossil form Opkiderpeton 
suggests that the existing Ophiomorpha may be the last 
remnants of a racewhich preceded and represented the 
subsequently developed serpents. 
This, however, is-but a conjecture which future dis- 
coverers will probably ere long establish or refute. | 
The name z unía was bestowed upon the 
fossil group on account of the beautiful and singu- 
E aale structure of the teeth of some members of 
the order. These`teeth are conical, and exhibit slight 
vertical grooves on their surface. A horizontal section 
shows that these surface-grooves are the external indi- 
cations of deep indentations of the substance of the tooth. 
All these indentations converge towards the centre of 
the tooth, but not ‘in straight lines, each indentation 
being elaborately inflected. Radiating from the centre 
of the tooth are a corresponding number of processes of 
the central pulp cavity—the radiating processes undu- 
lating like the converging folds. 


foes) E eee 


-rich in salt-water than in 


A similar structure of tooth is found in some Ganoid `, 
fishes, and an incipient (as it were) of the same | 
condition existed in the Ichthyosaurus. ; 

We have now reviewed the closest as well as the more 
remote allies of our Frog, and have seen how the Frog is 
a species of a a which is one of three 
existing and widely divergent orders; supplemented by 
an extinct ordinal group of the carboniferous period—the 


four orders (1. Anoura, 2, Urodela, 3. Ophiomorpha, and 
4. c? ) being embraced in a higher ‘unity 
a “Class” which is the Frog’s class, as “ Anoura” 


is his order. This class is with propriety spoken of as the 
Frog’s class, since the Frog is the species from which its 
scientific derivation BATRACHIA is derived. This class 
may now be considered as‘a whole. 

The Batrachians (of all three existing orders) are in the 
main aquatic ani inasmuch as the greater num- 
ber, even when adult, frequent, at least at intervals, ponds 
and streams, or delight in humid locahties, Water also 
fs ees Da ee ee almost all ; and abso- 
lutely all, at one period of-life, possess gills, while somme 
(as we have seen) ae p d their whole existence,.."— 
and are permanently an coomani inhabitants of water. 

ing aate an, Teade lors eaa e 40 othe? 

also aquatic, as, ides their eral ion to other 

Bamieh traces or ‘dications of the hard which 

ni al the branchie of some Labyrinthodonts appear - 
to have been actually found. : 

It is somewhat s that in spite of this ~predo- 
minating aquatic habit, all Batrachians, both living and 
fossil, to inhabit, and to have inhabi fresh | 
water only. No Batrachian of any period is yet known 
to have been marine. This is the more remarkable since 
the most nearty allied class, that of fishes, is much more 
fresh-water forms ; while even 
exis Reptilia have (in the true sea-snakes and in che- 
loniansy representatives which inhabit the o ocean, 
while in the secondary geological period marine reptiles 
(Ichthyosaurs and Plestosturt) abounded. ae 

Indeed, of all classes of vertebrate animals, this aquatic 
class (Batrachia) has the least to do with the ocean, for 
many birds, and a still number of Mammals 
(es: the whales and porpoises), are constant inhabitants 
of salt water. All the adult Batrachians feed on animal 
substances, generally small worms, insects, or slugs, and 
animals allied to slugs. The larger Frogs and Toads will, 
however, as has been said, devour vertebrate ani 
such as mice and small reptiles and birds. The existin, 
large, tailed Batrachians devour fishes. The extinct tail 
B in their adult condition, were also un- 
doubtedly animal feeders, but they may, in their young 
state, hhve been vegetarians. At any rate the tadpoles of 
the existing Urodsla will eat vegetable matter, and indeed 
probably sustain themselves mainly upon it. 

In cold latitudes the Batrachia, like the Reptilia, go 
into the winter sleep called Atbernation, as apie Ge 
h ogs and bats amongst Mammals, 7 

Frogs and Toads sometimes hide and shelter them- 
selves by ping into out-of-the-way holes and corners, 
but more gen y they (as also the Newts) bury them- 
selves in mud at the bottom of ponds and streams. In 
hot latitudes, some forms pass the dry season in a similar 
state of lethargic inactivity. 

ey birds, and fishes, range in flocks. The 
Batrachians, however, usually wander about in a solitary 
manner, and anly neers in the breeding season. It 
is then that their powers find utterance, though only 
in the Anourous order; the tailed Batrachians never 
make more than a very feeble sound, 

As the geographical distribution of the whole 
class, the northern hemisphere, and especially the Ame- 
rican portion of it, is the more richly furnished. Africa, ` 

ia, and are the most poorly supplied on the 
whole, because, though possessing very many kinds of 
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and toads, the whole Eft order is unknown in those 
regions. 

Our question “What is a Frog?” has now been some- 
what further answered ; but it cannot be completely so 
until the organisation of the animal has been more fully 
“™ surveyed, and not only the relation of the frog to other 

Batrachians thus more clearly seen, but-also the relations 

and affinities borne by the several orders of Batrachians 

and by the whole class to the other orders and other 
classes of the Vertebrate sub-kingdom. 

Accordingly, we have now to make an acquaintance 
with more than those ebvious and external characters 
which are found in the Frog, and to penetrate into its inner 
anatomy, surveying successively its bony framework and 
the various parts and organs which subserve the several 
actions necessary to its continued existence, 

At the same time the more noteworthy resemblances 
presented by the Frog to other creatures will be pointed 
out. Thus we shall become acquainted with the relations 

* existing first between the Frog and other members of its 
order ; secondly, between the members of its order 

(Anoura) and its class fellows—é«. other Batrachians ; 
™ thirdly, we shall comprehend the Grae of relationship 

existing between the Batrachia and the other classes of 

the Vertebrate sub-kingdom ; and fourthly, we shall come 
to recognise certain singular resemblances which exist 
between the various groups of Batrachians (the Frog’s 
order of course forming one), and some of the orders into 
which other vertebrate classes—especially the class of 
Reptiles—have been divided. 

The skeleton of the Frog, both external and internal, 
naturally comes first as the support and foundation of the 
other structures. The internal skeleton (or endo-skeleton) 
will include the bones of the head, f.e. the skull, back- 
bone (already referred to), and the bones of the limbs. 
The external skeleton (¢xv-skeleton) will consist of the 
skin only. 

ST. GEORGE MIVART 


(To be continued.) 


ASTRONOMICAL ALMANACS* 


V.— The “ Connatssance des Temps” ynder the continua 
direction of the old Academy 


‘ET us return to the Connaissance des Temps of the 

old Academy. 

Jeaurat, who succeeded Lalande in 1775, adopted exactly 
the same principles as the latter ; he, however, extended 
considerably the ephemerides of the moon, giving its de- 
clination for every six hours, to facilitate the calculation of 
the altitude, when at the same time only the distance could 
be observed. Méchain succeeded Jeaurat in 1788; he 
followed the example of his two predecessors, and like 
them, continued to take from the “ Nautical Almanac” 
the distances of the moon, which Maskelyne had the 
kindness to send him even in manuscript, 

Moreover, besides the emendes and the Imar dis- 
tances, the Connatssance Temps still contained obser- 
vations, memoirs on various astronomical topics, an 
abridged notice of new books likely to be of interest to 
astronomers and navigators, and a fret lustory of astro- 
nomy during the past year, due to the skilful and well- 
informed pen of Lalande. This state of things continued 
until 1794, the year when Méchain left Pans, to take part 
in the meridian work. Soon after, the suppression ofthe 
academies having di the astronom the Con- 
naissance des Temps for 1795 was compiled and published 
by the temporary Commission of Weights and Measures. 

meni on June 25 of the same year, 1795, the publica- 
tion of this work was placed under the eminent direction 
of the Bureau des Longitudes. Here we may conclude 


* Continued from vol wil. p. 531. 
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the first part of our account of the Connaissance des 
Temps—a work at first completely independent, then 
perishes with the approbation of the Academy, which 

cluded at the time nearly all those who were occupied with 
astronomy; and afterwards entrusted to the care of the 
Bureau des Longitudes, a commission which still con- 
tinues to be charged with its publication. 


VI. The “ Connatssance des oe under the Bureau 
des Longue 

The first care ot the Bureau was to entrust one of its 
members with the publication and direction of the Cog- 
naissance des Temps, thus showing, from the first, the 
true course which ought to have been adopted from the 
beginning, that a work @f this kind demands strictly 
personal superintendence. Its choice fell upon Lalande, 
then Astronomer of the Observatory of ?Ecole Aftitfatre, 
As to the calculations, however, the superintendence of 
this astronomer was mgre nominal than real; he was 


occupied mainly with the Ada:tions which he had com- 
menced in I and towards which the bent of his 
mind, —“ more of a collector than an inventor”— 


carried him.. Thanks t® the great quantity of material 
which he had*acquired, he made of these additions 
a work really useful, for at this time periodic scientific 
lications were very rare. His Fournal @ Asironomie 
istory of fstronomy during the preceding year), contains 

a mass of information of great value, even at the present 
day, to all who take an interest in the history of the 


science of astronomy. 

As to the calculations, they were made partly by 
Bouvard, whom Laplace had appointed adjoint to the 
Bureau des Longitudes, and partly in the bureau of the 
Cadastre, under the direction of Prony, its chief. It was 
in the office of this celebrated ne nae that the distances 
ofthe moon from the sun and from the principal stars 
were cali distances which ceased from that time to 
be taken from the Nautical Almanac. Let us, however, 
add, that up to the year 1806 the greater part of the 
other calculations of the Connatssance des Temps were 
drawn from the Nautical Almanac, “with the view,” 
according to the preamble, “of accelerating the publica- 
tion.” ite this assistance, nevertheless, this work 
appeared only about a year and ahalf or two years in 
advance ; it was then, at that time, completely useless to 
navigators who had to make a long round. The atten- 
tion of the Bureau des Longitudes was not however tumed 
in this direction. Its president was then the illustrious 
ore one of the glories of the mathematical sciences, 
and who first knew how to deduce from the great dis- 
coy of Newton, all the consequences which it was 
calenlated to yield. 

Pierre Simon Laplace was born March 23, 1749, of a 
family of poor farmers of Beaumont-en-Auge (Normandy, 
ane It is not known where he got the. elements 
of his education, for when later he was raised to the 
highest honours, he had the weakness to wish to conceal 
his humble onpa Appointed in 1770, on the recom- 
mendation of d'Alembert, Professor of Mathematics at 
PEcole militaire of Paris, he became in 1772 adjoint 
member of the Academy of Sciences, next succeeded 
Bezout as examiner of the pupils of the royal corps of arnl- 
lery, and ın 1785 was made titular Academician. During 
this time, his beaunful memoirs on which he founded his 
Mécanique chleste, succeeded each other almost without 
RA Finally, ın 1795, he was nominated presi- 
dent of the Bureau des Longitudes, a position which he 
held till his death, March 5, 1827. 

Under his leadership the Bureau was occupied mainly 
in perfecting and re-constructing the tables, by means of 
which are calculated in advance the positions of the dif- 
ferent stars. The tables of Delambre (the sun, Jupiter, 
Saturn, Uranus and the satellites of Jupiter, 1792), of 
Mayer (corrected by Mason, 1787), for the moon, o 
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Lalande for Venus and Mercury, showed with the obser- 

vations very. errors which the theory of Laplace 

s a io che clue or at the very least to diminish. 

eal the solution of these questions that Laplace 

: directed. the fortes of the Barend and. it- wasta thelr 

practical execution that he applied the resources which 
a 

“To the work, the different parts were dis- 
tributed to various members of the Bureau. The tables 
of the moon, on account of the constant use made of them 
in astronomy and navigation, were those which it was of 
peepee importance should be completed promptly ; but 

eae wack the aoe the magnitnde of the calcu- 
lations, w so complicated eory required, ‘onl a 
mitted the hope to be cherish that th the distant 
errors might oe to which had Soe en on 
increasing from dey AA was the occasion of 
making an ap astronomers, national and 
foreign, who un tare have sufficiemtly advanced works upon 
the lunar tables. With this object the Bureau des Longi- 
tudes was authorised to offer a prize.” * 

This prize of 8,000 francs was gwarded the Bureau to 
an astronomer of Vienna, Burg, whose ta based upon 
2,500 observations, made at Greenwich from 1765 to 

795, Were deemed the most accurate and convenient. 
At the same time, Delambre published new tables of the 
sun; Bo pupil of Laplace, whom he had assisted in 
the publication of the Mécanique celeste ce resigned 
to him entirely the detailed in tions and astranomical 
calculations), published Nonus Tables des planetes 
et Saturne (1808), a new edition of which he 

ht out in 1824, to which were added tables of 


Herschel’s ranus; Delambre published his 
Tables écliptigues des satellites de Fupiter ( to 
“the theory of Laplace and the totality of the obs 


made from 1662 to 1802) ; ee E A 
nomer, whom the conquests of Napoleon 

France, published new Tables ds la una T T TE 

the estimation of some astronomers, took the ae of 


. those of Burg. 
However, the impulse even by by the splendid works of 
Laplace was not confined within the French frontiers. 


in publish a celebrated astronomer, Francisco Carline, 

lished, in 1810, new tables of ‘the sun, which were 

Aes employed everywhere except in France.t In 

Germany, a man of Science, who was at one and the same 

time an eminent lawyer, a distinguished captain, and an 

see astronomer, Bernhard von Lindenau, punken 
to Laplace's theory, tables of Venus, Mi 


ercury. t 

Unfortunately these excellent works, due to the power- 
ful initiative ot La were not made use of in the 
‘publication of the Connaissance des Temps. 

In +1808, Delambre, one of the most eminent French 
astronomers, undertook the direction of the Connatssance 
des Temps. No essential change was made in the work 
till 1817; at that time the right ascension of the moon, 
‘which had until then been calculated on! to a minute, was 
E ace ge mde, Sailors could 

oe the longitude of their ships with more ex- 
actness ; and astronom instead of finding in the 
Connaissance des Tene only the indication of the time 
at which they ought to observe our satellite, could thus 
compare the of their observations with those which 
the tables gave, and prepare the material for their im- 
provement. Finally, in Hoe introduced the diffe- 


E comatrale lo Tavole Astromische 


Sore one astronomica 

gon babis. € erecta 1810) “Tabule Martis nove ot corrects 

ox theoria grayitatis, ie Oca as ot ex observationibus recen- 
grectm ” (Rasenberg, arg on nova orinte a mercuric 

circa soli descripto, accedunt Tabule Phanete ex is recens 

ot theoma gravitats, £, Laplace conscracte ” (Gotha, 1813). 








rences in right ‘ascension’and in declination of the sun, 


differences useful in calculating the p co-ordinates 
a ee a 
another advantage to sailors. 

But these cere b T very little ee " 
in comparison wi ose which astronomy, phy, 
and navigation demanded. German we eae 
set an example in this direction, and’ hery piled 
mical Society of London, Gere a es learned eau 
sion, came to the conclusion that 
Moreover, besides being incomplete, the Coena R 
Temps was foll of errors from beginning errata 
being found even among the errata heniek dical 
reforms were indispensable ; but to make this clearly 
evident, we must return to the of the “ Nautical 
Almanac” and the Berlin “Jahrbuch.” 


(To bs continued.) 





MAN IN THE SETTLE CAVE 


y STIL the appearance of Mr. Tiddeman’s paper in 
NATURE, vol, ix. p. 14,,I had not fully realised 
the important issues which, according to him, depend upon 
the proper identification of the fragment of bone from the 
Victoria Cave to which he refers ; nor was I aware that 
he was about to commit me in such absolute terms 
to the opinion that it was human, but of this, as it turns 
out‘ I have no reason to complain. i+ 
, however, at the apparent gravity 
ment, an "knowing, also, that opinions might, and as I 
believe did, differ as to the origin of the bone, I have been 
induced to go into the matter again, and am now ina 
position to affirm that there is no room for the slightest 
doubt on the subject. 

Mr, James Flower, the excellent and estimable articu- 
lator to the College of Surgeons, to whom I am under 
many obligations for assistance in such questions, and 
who at one time ed, and had almost convinced. 
me, that the bone was elephantine, has, after much 
search, found ae a the Museum stores of human 
OTET eee which places the question beyond all 
doubt, and fully confirms the opinion I had come to, 

ially after seeing the Mentone skeleton, that the 
ictoria relic, pre- or t as it may be, is human, 
It is further important as showing that bones of the same 
conformation may occasionally be met with at the pre- 
sent day. GEO, BUSK 
Harley Street, Nov. 14 
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oe NOTES 


De A. DswW-SKITH and Francis M. Balfour of Trinity 
College, Cambridge, have been nominated by the Board of 
Natural Science Studies, in accordance with the grace of tha 
Senate (May 1, 1873), to study at the Zoological Station at 
Naples under Dr. Dohm, until the end of July 1874. ` 


AT the General Monthly Meeting of the Royal Institution to 
be held on Monday first, a Preadent will be elected in the 100m 
of the late-Sir Henry Holland, Bart. 


Prorrssor -Tr' quam, of the Royal College of Sclence in 
Dublin, has been appointed to the Keepership of the Natural 
History Museum in the Edmburgh Museum of Science and Art. 
This gentleman was formerly ons of the Demonstrators to the 


Professor of Biology in the University of Edinburgh, and is the 
author of several important contributions to Science. 


My. W. F. BARRETT, F.C.Ș., has been appointed Professor 
of Physics to the Royal College of Science, Dublin, in succession 
to the late Professor W. Darker. We feel sure that this appoint- 
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-ment will give great satisfaction. Sir Robert Kane, F.R.S., 
having resigned the post of Dean of Faculty to the College, 
for the purpose of spending his winters in the south of Europe, 
Professor Galloway has been selected to fill this post. It is said 
that there either are, or will very shortly be, a vacancy in the 
Professorship of Chemistry owing to Professor Sullivan’s 
appointment to the Premdentship of the Queen’s College, Cork. 


Dr. E. H BENNETT has been elected Professor of Surgery in 
the Univernty of Dublin, in succession to the late Dr. R. W. 
Smith ; and Dr. Thos E. Little has been elected to fill the post 
of University Anstomist. In connection with news from the 
Dublin Untversity, we may mention that it is understood that the 
authorities have determined to build a new museum for their 
anatomical and zoological collections. At present, in connection 
with the Medical School, there is a small collection of human 
and comparative anatomy, and, in the Arty School a very good 
collection of zoology. It 1s intended to combine these two in a 
new building. The College authorities would confer a great 
boon on naturel science in Dublin if they would venture to go a 


“N step further and make their new museum contam all their bio- 


logical collections, The advantages would be great of having 
the distribution of animals in space and time shown in con- 
nection the one with the other ; and there ıs something incon- 
gruous in separating the specimens {illushating the past and 
present races of mankmd from the zoological collection, and 
combining the specumens illustrating the anatomy and physiology 
of the human species with those illustrative of the other animals. 
For the convenience of the students, we trust that the extensive 
herbarium of the College may also be lodged under the roof of 
the new building, ‘which, to be usefal, need contain no lofty 
halls or grand corndors, but should conmst of a series of well- 
lit rooms, after the fashion of, we would suggest, that nicest of 
museums, the one for Economic Botany at Kew. 

Tue following memorandum on the Whitworth Scholar- 
ships, prepared by Sır Joseph Whitworth, has been ap- 
proved by the Lords of the Committee of the Council on 
Education :—‘'I wish that candidates for my Scholarships 
in 1874, who, owing to the shortness of the notice, may 
not have been able to be in a mechanical shop for six months 
before the competition takes place, should be allowed to com- 
pete, bat that if successful, ther scholarship should not begin 
until they have worked six months in a mechanical shop. ‘I 
think the same privilege should be accorded to candidates in 
1875, who have not served eighteen months in a mechanical 
shop, the scholarship not begumning until this pernod is com- 
pleted.” 


Tie 120th session of the Society of Arts was opened on the 
Tgth inst. with an address by the Chairman of the Council, 
Major-General F. Eardley-Wilmot, F.R.S. 


THE magnum opts of three generations of botanists, De Can- 
dolle’s ‘‘ Prodromus Systemahs naturalis vegetabilium,” con- 
tainmg a diagnosis of every known species of flowermg plant, 
has now been completed as far as Dicotyledons are concerned, 
and it is not intended to continue the work into the Monocoty- 
ledons. In commemoration of the completion of the work, 
the Honticultural Society of Belgium has awarded M. de 
Candolle a special medal The publication of the work was 
commenced m 1818, 


THE trustees of the Gilchrist Educational Fund offer a scho- 
larship of the value of 5o, per annum, tenable for three years 
at Girton College, Cambridge, to be competed for at the General 
Examination for Women, conducted by the University of London 
in May, 1874. 

From the commencement of next year, Zhe Gardeners Chro- 
nicle and Agricultural Gasatte will, be divided into two papers, 

. 
° 


each weekly, to be devoted to the interests of the two sister 
sciences. 

Dr WittiaM WALLACE, in opening recently the session of 
the Chemical Section of the Philosophical Society of Glasgow, 
spoke, among other things, of the endowment of research. From 
what he said on this subject, we think the following pointed re- 
marks worthy of attention :—With regard to students who at- 
tended evening lectures and classes, a very great deal had been 
done for them by the Scciety of Arts, and by the exammeas of 
the Science and Art Department, both of which had giren geat 
encouragement to the class of students whom they were intended 
to benefit. What was lacked most was a stimulus to men of the 
highest educational class. In this country, apart from professor- 
alups, there were no means of asmstmg that class except, perhaps, 
a few sinecures and the confernng of empty titles. In France, at 
least under the Imperial révise, when a man acquired renown in a 
particular line of investigation, a laboratory with all the best and 
most suitable appliances was immediately fitted up for him. 
Hence Paris was provided with a series of the most complete 
laboratories for metallurgy, fer agriculture, for the suger manu- 
facture, and for many other branches of the science; and 
students might go to study a particular subject with the certainty 
that they would have a most efficient teacher and the advantages 
of a laboretory fitted up specially, and, as one might say, regard- 
less of expense, with the apparatus and requirements necessary 
for the teaching and study of the subject. It appeared to him 
(Dr. Wallace) that the endowment of research would form a de- 
sirable stimulus for chemists, many of whom had the necessary 
education and talent, but could not afford the time nor the ex- 
pense, often considerable, of obtaming the apparatus and ma- 
terials required. 

A Socrery of Physical and Natural Scienco was founded four 
years ago at Caracas, Venexuela ; but tho political agiiations of 
the country have, until recently, hindered its development. 
Meanwhile it has commenced the publication of a Bulletin under 
the title of Vargasia, so named in honour of the American 
botanist Vargas, L’ Insituti learns, by a letter from Dr, Ernst, 
who is at once president, secretary, and treasurer of the society, 
that the present Government of Venemela intends to promote, 
as much as it can, the growth of scientific studies, maoly by the 
establishment of various institutions for public instructior, Dr. 
Ernst, appomted Professor of B&tany in the University of Cara- 
cas, where hitherto there has been no such chair, has been 
charged with the direction or rather the creation of a botanic 
garden and a museum of natural history. In the museum Prof. 


„Ernst intends to collect—ist, a herbarum of Venezuela ; 2nd, a 


general herbarium ; 3rd, a collection relating to economic botany. 
He intends to publish in a few years a Flora of Caracas Dr. 
Ernst appeals to European botanists and collectors for exchanges 
to assist him im the formation of these herbana. 


Ir is not often that Mr. Disraeli says anything which calls 
for particular notice ın a journal of this kind, therefore it is with 
peculiar pleasure that we quote the opinion he uttered last week 
at the Glasgow banquet as to the share which Science has had 
during the present century in moulding the world. Coming 
from a man of his shrewdness and sentimentality withal, the 
words have a striking force. Speaking of the last fifty years, he 
maid :-—‘‘ How much has happened in these fifty years—a period 
more remarkable than any, I will venture to sy, in the annals 
of mankind. I am not thinking of the mse and fall of empires, 
the change of dynasties, the establishment of Governments. I 
am thinking of those revolutions of science which have had 
much more effect than any political causes, which have changed 
the position and prospects of mankind more than all the con- 
quests and all the codes and all the legislators that ever lived.” 


AT the first meeting of the Edinburgh Botanical Society for 
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the winter, Mr. James McNab, curator of {the Royal Botanical 
Gardens, delivered an address on the change of climate in 
Scotland, which, during the last filty years has undergone a 
considerable lessening of the summer heat. From this cause 
peaches and nectarines cannot be ripened to the same perfection 
in the open air as formerly, while asparagus, mushrooms, and 
tomatoes are gradually disappearing. The larch, in spite of 
the enormous quantities of seed annually imparted, if de 
clining ın vigour, and there is a talk of substituting for is the 
Wellingtonia as a nursetree. Mr. McNab proposes that a 
central committet should be appointed to investigato the whole 
subject of the change of climete in Scotland. 


Tur following is an epheméds (for oh Berlin time) of the 
comet discovered by M. Coggia af Marseilles, an the evening of 
the roth inst:— November 22, 145 51™ 25% 6° 82; 
November 30, 14> 14™ 30—22" 43/0; December 8, 14h oP 178 
—32° 1.8. Its elements are Te Dec, 41348, Berlin mean 
time; r =94" 27 14"; 8 = 254° 14 9"; $= 27° 7 7. Mean 
Equinox, 18730 Zag., g. = 983810. 


E E E T E 
`- graphical survey of the Territories, in chargeof Prof. F. V. Hayden, 
during the past summer, has been the discovery that Coiorado 
Territory is the centre of the greatelt elevation®of the Rocky 
Mountain chain. In Central Colorado the chain proper is about 
120 miles broad, made up of thres lofty parallel ranges, running 
nearly north-north-wesf, and flanked from the west by great 
plateaus and groups of peaks. Between the ranges lie the great 


elevated basins known as ‘‘parke.” The front range, which 


nges abruptly from the plains, is seen from Denver in a grand 
panorama 120 miles long. From its mowy serrated crest rise 
many between 13,000 and 14,000 ft high, On the 
west side of the parks is the Park Rango, whose highest 
group is at Mount Lincoln, this and Quandary Peak each 
rising to about 14,000 ft. The survey has established a permanent 
meteorological station at Fairplay, 10,000 ft. above the ses, 
and another at Cafion City, about 6,000 ft. These stations 
are all connected by a spint-level line, and the companson 
of their observations will be of remarkable interest. The National 
Range lies oast of the Park Range, and is separated from it by 
the Arkansas Valley. West of the National Range rises the 
great group of Elk Mountains, frre of whose peaks are 14,000 ft. 
high. So faras known, there arein the district eaploied during 
the pest season by the survey 72 peaks, ranging from 14,000 to 
14,200 ft. in height. 


In the article on Local Societies (vol. ix. p. 24) we inadver- 
tently cunfounded the Manchester Natural History Society with 
the Microscopical and Netural History section of the Manchester 
Literary acd Philosophical Society. The former of these is ex- 
tinct—having handed its collectlons over to the Owens College— 
and also contributed a handsome sum of money to promote, 
permanently, the study of Natural History in the Literary and 
Philosophical Society. This endowment now enriches the 
Natmal History section of that society. Manchester science 
will gain rather than lose by these changes. The defunct society 
was never more than the crestor and guardian of a museum. 
That museum will still be preserved and increased, as well as 
utih«ed, by the College, whilst the Natural History section 
affords promise of a healthy career of scientific work, 


M, CHARREL, of Marseilles, writes as follows to the Bullaix 
dndternattonal, of the Observatory of Paris, on the invention of 
balloons :—In the literary history of the City of Lyons, published 
by Father Colonnia (1830, vol. i. p. 112), it is stated that in the 
relgn of Louis le Debonnaire, the Archbishop of Lyons learned 
that some serial navigetors had fallen with their boat on the 
banks of the Saone, and’ were going to be put to death as sor- 


cereri. He ordered them to be brought into his presence, and after x 


having heard them, he caused them to be nonsulted (e At mative 
hors de proces). The memoir of the prelate bears such a charac- 
ter of anthenticity as leaves no doubt of the fact. The following 


words are taken verbatim fiom the memoir: “Videmus exhi t? 


bere vinctos quatuor Aowemes ; tres viros et mam feminam; 
quasi qui de ipsis navibus cocidenmt, quos . . exhibuerunt m 
nostra presentia tenguam lapidandos.” Jt follows, then, from 
this memoir, that already, in the ninth centpry, aerial navigation 
was known ; hotr it was accomplished the mamolt docs not giro 
any Snidicstion: : k 


Tae firs Annual Exhibiton of the West London Entomo- 
logical Society, established 1868, will be held on December 2 
and 3, at the ‘‘Mason’s Arms,” Tichborne Street, Edgware 
Road. 


A Times telegram from Teheran, November 24, says that 


Colonel Baker and Lieutenant Gill have arrived at Teheran, and’ — 


leave immediately for England, vi4 Tabreez and Erivan., Tra- 
velling to the north from Meshed, they passed along the Turco- 
man frontier by Kelat, Abiverd, Dereguex, Annan, Astrabed, 
and Niss. Stnking south, they discovered the source of the 
Attrek at Karakaran, an extraordinary spring near Shirvan, and 
followed the course of the river or considerable distance north. 
west of Bojnoord, until stopped by hostilities between Bojnoord 
and the Turcomans. Striking into the mountains, they were 
enabled to trace the course of the river until it fell into the 
plains, and also to observe the great range of mountains which 
runs along the whole Persian frontier from Sarakhs to Kid 
Arrat Existing conjectural maps of this country are quite 
incorrect. 


On the ist inst. the Earl of Dalhousie formally opened 
the Art Exhibition and Museum of the Albert Institute 
of Dundee, which, with the pieviously opened portions— 
free library and lecture-hall—-form one handsome block of 
buildings. In the list of towns, with their scientific socie- 
ties, published by us a week or two ago, wo were surprised 
to see Dundee, so rapidly advancing in population and wealth, 
occupy so humble a place. We cannot seo how towns like 
Leeds, Newcastle, Manchester, Glasgow, and others should 
have their flourishing and well-equipped scientific societies, while 
Dundee has only one small struggling society of young men, the 
Naturalists’ Field Club. The neighbouring and comparatively 
stagnant town of Perth, with its large and efficient society, puts 
Dundee to the blush in this respect. Weshall be disappointed if 
the opening of the Albert Institute in Dundee, a town so dependent 
for its commercial and manufacturing success on the applied re- 
sults of Science, does not give an impetus to the study of Science. 
There are-already Science and Art Classes in the town, and wo 
hope to hear soon of the establishment of regular courses of scien- 
tific lectures, such as those which are found in several of the large 
English manufacturing towns, and the formation of at least ono 
flourishing scientific society and field club around the small 
nucleus already existing. We hope also thet the collections in 
the museum will be made woithy of the wealthy town and be 
really representative of the treasures of the various king- 
doms of Nature. We feel suro that the citizens of Dandee only 
need their attention to be drawn to the backward state of their 
town in the matter referred to to rouse them to put it on a level 


in this respect with the large Engtish towns, 


Tue additions to the Zoological Society’s collection during 
the last week Incindean Eagle (Spisectus f) from Burmah, pre- 
sented by Mr. H. Fielder; n Macaque Monkey (Macacus 
cynomolgus) from India, presented by Mr, Gore; a parr of 
Jaguars (Felis ença) born in the Jardin des Plantes, Paris, re- 
cetved in exchange. i 
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ON SOME RECENT RESULTS WITH THE 
TOWING NET ON THE SOUTH COAST OF 
IRELAND * 


~ 1.—Mitraria 
NLY a single was obtained of the little Miraria, 
which f the subject of the present communication, 


and neither its structure nor devel was made out as com- 
pletely as could have been wish From the Mediterranean 
described in a former communication (British Association 


Pe Cr Ree ee ae 
mode of annulation of the developing worm. It the 
usual Mitraria form, that of a hemispherical dome having its 


base encircled by a bend of long vibratile cihe. In thejaide of 
the dome a little above the ciliated band is the mouth which 
leads into a rather wide pharynx clothed with a ciliated epithelium. 
The pharynx runs through the dome parallel to its base and opens 
into a capacious sto which continues in the same direction 
until it joms the utestme. This then turns down abruptly at 
right angles to the previous portion of the and 
then projects for a shght distance beyond the base of the dome, 
with rt hernia-like the walls of the base. 
true body walls of the future worm, of which the Mitraria 
~ is the larva, seem as yet confined to the intestinal segment of the 
alimentary canal. They already present the commencement 
of annulation, which, however, exists only on the dorsal and 
ventral sides, while two broad bands of very distinct fibres ma 
be seen, one on the ri and the other on Tie left side, exon 
ing a Maury froi o dorsal to the ventral surface. 
ciliated band which runs round the base of the dome pos- 
senses a rather complex stracture. It conmsts of two concentric 
rings: an outer one composed of large oval distinctly nucleated 
cal ani an: mae one oe a ular structure and yellowish 
colour, in which no distinct could be demonstrated. The 
cilia form two concentric wreaths borne by the under side of the 
an outer wreath consisting of very long cilia, and borne 


by inner of the outer portion of the band, and en 
inner wreath much shorter cilia borne by the imner 
edge of the inner portion. The band with its dlia is 
interrupted for a short space at the aboral side of the 


dome. There is probably at this an entrance into & water- 
vascular system. No system, however, was observed in the 
i thiongh tha author had. described in another species of 
Kirana a system of muses which appear to ext in e walls 
of the dome, and which he regard r aaa 

vascular system (Brit. Assoc. Report for 1872). 
Occup the very summit of the dame isa somewhat 
from which two distinct ents aro 


sent down, one on each mdo of the alimentary canal, but he was 
not able to follow these filaments to their destination. The 


_ bilateral etry of the ganglion suggests its formation out of 
two lateral halves. ‘Thotgh its superficial position gives it 
the appearance of being 2 mere ening of the walls, the view 


here taken of its being a nervous ganghon seems to be the only 
one consistent with its relations to the surro’ parts. 

On each mde of the p a little behind the mouth, is a 
small oval ganglion-like body from which a filament rons to the 
ciated band. Some delicate filaments may also be seen lying 
between the and the walls of the dome on which they 


seem to be distributed, but the author could not trace them to 
any distmct ganghonic centre. 

e great apical ganglion carries two very obvious black ocel- 
liform spots, and besides these two clear vesicles enclosing each 
a clear spherical corpuscle. The two vesicles may probably be 

ed as andi capsules. 

further di pment of this larval form hes not ‘been ob- 
served. It probably consists chiefly in the continued prolongation 
of the ahmentary canal ond the base of the hemispherical 
dome, the completion of annulation by its extension to the 
night and left mdes, and the gradual contrachon of the dome 
and fmal absorption of the ciliated band. 

2.— Tornaria 


y 
the whole their structure agrees closely with what has been 


s read at tho Moeting of the British Assocation, Bradford 
Prof FRS. : : »" 
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pointed out by Alex. Agassiz in his valuable and elaborate 

memoir on Tornaria and Balanoglossus. The species ap 

to be different from those hitherto described. ‘The guile had not 
to show themselves, and there were but traces of the 

“ P described in other species as appended to the poste- 

rior extremity of the stomach. 

The anthor believed that he could distmguish a minute - 
lion on each mde of the cso ; filaments were sent off from 
it to the neighbourmg parts, the two were connected to one 
another by a su commisure. The water-vasculer 

was distmct, but the so-called heart was not ob- 
served ; while within the body-cavity, lying close to the dors. 
pore and over the canal by which the great water-sac commu- 
nicates with the external medium, was a small, closed, rather 
thick-walled vesicle containing‘ numerous oval corpuscles. Of 
the nature of this vesicle the author could not offer any opmion. 

The cushion-like ‘body which occupies the summit of rie lathe 
exactly asin Mitraria, and supports the two ocelliform spots, 
was very distinct, and so also was the contractile chord which 
extends from to the walls of the watersac, The author, 
however, could not here, any more than in Mitraria, the 
cushion-hke body as a mere thickenmg of the walls; he ed 
it to be a nerve-masa, and thought he could trace two fine fila- 
ments proceeding’ from} it afi rannmg down, one towards the 
right and the othertowards the left side of the alimentary canal, 
but he was not able to follow them for any distance, and he does 
not regard their existence as confirmed. The extremely mper- 
ficial mination œf this body, which makes it resemble a mere 
thickness of the walla, is paralleled by that of the great ventral 
nerve-mass in Sagria, 

The contractile chord which mms to the water-sac is probably 
aitached tee cpmlar cores of the lion, rather than 
directly to the ganglion i This ch though showmg 
strong contractions by which the sammut of the larva is drawn 
down towards the water-sac, is of a hom structure, pre- 
eee De appearidoe of sich Arile grof amer contacHlo 

w- 


The author instituted a comparison between Toræarta and 
Mitraria, Wo havre in both the external t pyramidal 
or dome-shaped body, with a lateral oral and a basal 
ee ary sy partl Dee Gad pave ae 

regions, a y ho y vertical 
Pa gair Gis Eat A eke ee 
both, near the base of the the circular band which carries 


body, 
long vibratile cihle accom’ a a row of t spots, and 
in both the spain ie ca om carga 
From Mitraria, Tormaria chi ers in the presence of the 
thick sinuous and convoluted which it so close a 1¢- 
semblance to certain Echinoderm larve, which are entirely 
absent from Mifraria, and in ite*water-vascular system with the 
contractile cord which extends from this to the apical ganghon. 
If a water-vascular system js present in Miaria, it conssts 
there of a system of mnuses excavated in the walls of the dome, 
but without any representative of the great central sac. In 
Afitrarta the great apical ganglion cames not only the two 
ocelli, but also two capal, probably auditory ; these 
do not exist in Torweria, Mitraria the two nerve chords 
which the apical ganglion sends down one on each mde of the 
‘canal are very distinct ; m Zornarta, of they exist at all, 
they are no means obvious. Finally, the ciliary circlet 1s 
ample in 7erraria, while in Mitraria it is double. 
ccording to Alexander s account of the development 
af Tornaria into Balanoglossus, the transverse circlet of 
cilia becomes, by the elongation of the body, gradually pushed 
backwards, so as to fomm the anal ciated ring of the y 
wom ; m Mitraria the great olary. circlet retini anchanged 
in position, and ıs probably ulnmately the worm 
during its development acquirmg a new anal wreath of cilia 


3 Ameirangia hemispherica (nov. gen. et spec.) 

Among the most abundant of the towmg-net was a 
httle h i remarkable’for the want of symmetry in 
the distnbution of its vascular canals. It is of a hemi- 
spherical form, with base about halfan-mch in diameter, 
and provided with very numerous (more then 100) marginal ten- 
tacles, which are very extenmle, and may at one tme be seen 
floating away to a length of three or four inches and at another 
coiled into a close spiral against the margin of the umbrella. 

* In the species of Mitrorsa described by J. Miller and by Metachmkoff, 

alimentary 


both eral and anal onficas aro besal, and the canal prosents a U- 
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Fach, tentacle originates in a bulbous base with a distinct oveliua Tho medus possesses 
No lithocysts are vmble on the margin. The velum is of mode- | version. This takes place 


rate width. 

The manubrium forms a small pro jection from the summit of 
tho umbrella, and terminates tn foir Tather indistinct lipa. From 
the base of the manubrium three rather wide offsets are sent of 
at equal intervals into the walls of the umbrella. These y 
contract in diameter, and-then, as three narrow tubes of uniform 

th where they open into the cir- 
canals is confined 


each sends off bran 
margin where, like the three primary 
cular canal, while asian te felled for ‘various distances m 
the umbrella walls, in which terminate by blind extrémities 


without ever reaching These hapa er: yery 
decile cy ths canter e Er ge rams range 
as in their length and directions, 


The generative elements are formed in oval dere- 
ee eae 
the wider base mto its narrower continuation. The 
ova may be seen within them in varlous 
ee eae ee che coammenceneatok 


always showing up t that period a large and dis- 
spot and 


tinct veaiclé with with a distinct 
noel: in the intenor of the germinal spot. The development 
of the ovum within the to the n of 
the vitellus and the formation of the planula, now breaks 


through the outer walls of the sporosac, and remains for.some 
time adhermg to thelr external earface. The plannla differs re- 
markably from the typical hydroid planula. It remains of a 
nearly spherical form, never cilia, and possesses little 
or no power -of locomotion. , however, uw 
tally Smed. The author was unable to fallow i 
urther 


o 0 radiating canals, 
and in the non-symmetrical arrangement of those which 
are su formed. Among the very many ens exa- 

tho r never found any in which the canals had 
bécome rerulär in thair isposition, even in those which had dis- 

the contents of their sporosacs, and had evidently attained 
the term of their existence. It differs also from typical 
medusa in the.form and non-ciliated condition of the planule ; 
and still further in the fact that while the generative elements 
are borne on sporosacs, developed on the radiating canals, the 
marginal bodies are ocelH and not bthocyst, 
i 4.— Creve inpegiens (nov. spec.) 
. Among the hydrold meduse in the towing-net, were 
two or three Bee eats tothe genus Circe 
of Mertens. It measures about half-an-inch in its vertical dia- 
meter, and about a of en inch transversely. It is 
cylindrical from its base upwards, for about of its 
height, and then contracts abruptly, and arches dome-like 
towards tho truncated summits WHE, sermon by « ol 


carried ty very 

which were connooted at thelr bases by a very narrow mem- 

brancous extenmon ofthe margin, with rather irregnlar froe-edge. 
intervals 


are situated at irregular 
` There are about sixteen of them; th 


spherical vesicle with a single large 
are no ocelli, There isa moderat 


The canals ‘are eight number. Th spring 
proce ich the manubrium, run up the sides of. the 

from the summit of the umbrella; pess 

Aene Gis of the umbrella, and then rin down towards | 


the margin in order to open into the circular canal. 


pacing, T ae ve elements are borno in pendent spqrosacs, which 
spring © the radiating canals close, te the amin: ‘Of the 
um cavity 


Tho motetai tha midiw bka place by means of “sadden 
Jerka, rerzinding of tha way if which certain n le 
through the wat y 


` 


> 
è 


. 


also a very sin habit of partial in- 

the which separates the 
dome-like portion of the um cavity from the lower cylin- 
drical portion, and consists in the withdrawal of this dome-like 
summit and the lower partion of the cavity. When thus mverted 


the little animal presents a dram-shaped form, with the manubrium£ 


far out af the codonostome. 

eo wie tack considers the genus Cirre, of Mertens, as 
eyooysion tynema Gegenbanr, and points ont that 
e name of Ceres had been altcany uscd foi k of mollusca. 
He further removes it from among the true hydroid 


it as closely allied to the fginida, places 
wth the in th aptomer Agami 


A E hi @eveh E 
removal of Mertens’ genus from the true 4% 
the medusa now described in all essential points, Including 
the form and disposition e gastro-vascular and generative 
picts tad the Enea of the magi Neither 
could he agree with Alexander in id 
Trachynema. The y developed solid pedun which, 
the manubrium in Cree is from the summit of the 
umbrella-cavity in a way, however, which has its parallel m Ti#ra 
among others, is of itself a character of gen by , 
Tt is true” 
a Trackynema has the character of a form, 
eae een coe 
cannot be regarded as established. 

Gegenbanr believes thet he has established the direct develop- 
ment of 7rackysema from the withont the intervention of a 
trophosome, but 
ee es reed 

Ti anat be Anine: too et in the Ie 
the m tentacles and in the greater firmness of 
the walls the httle medusa described in the present 
communication possesses characters which look towards the 
Æginida, but these are by no means sufficiently strong to justify 
its seperation hydrold meduse. 

5.— Tomopteris 

of this beantiful little worm were ob- 
the author wes enabled to confirm the statements of 
of 


Keferstein, who descnbe in it a double ventral 
other observers have failed to‘ducover this 


adult examined some years previously by the author 
no chord could he detected. 
The ventral ion of the nervous system consists of two 


lionic swellings, but opposite to every ir of 
words a A filament which passes to the foot of its own side in 
which if is distributed. 


chord of Temepderis. 








- SCIENTIFIC SERIALS 


AmOoncsT the in the October and November numbers 
of the American Natwraks!, are included Dr. J. Le Smith’s 
Address to the American Association for the vancement of 
Science, on Science in America and Modern Methods of Science, 
describes some new forms of American 
phical races, and not distinct 


b 
f , Hich aro defenbed and followed by 
a of the Certhiola, Junco, and Cordimahs.— 
Prof. C. A. Riley has a paper on Oviposition of the Yucce 
1|; Moth m waich he pak h me femalo conveys her eggs mto 
ee E Animals, forms the subject of a popular 
Hee SO Ane Se Reg ne oe Stanrolite 


e 


ast informed the author that ho too had 


The Structure and - 


| 


“North American Goetsuckers, the 
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Crystals and Green Mountain Gneises of the Silurian Age, by | sensitive hairs of a still expanded leaf are touched with a camel- 
Prof. Dana.—The Rev. D. T. pullers instances of intelligence | hair pencil. 

in Brjo americomis.— Mr. G. W. Morehouse analyses the struc- d. Tf the closed leaf is pinched with a pair of forceps 


ture of the scales of Lotinma saccharina,—Mr. D. Scott gires a 

ular explanation of the differences between the two genera of 
roils (Arstrosto- 
sexs), and the Nighthawks (Chordeiles}, which is followed a 
short note from Mr. Packard, jun, on the Embryology of Li- 
mulus, with remarks on its affinities, His results are confirma- 
tory of those of M. Alphonse Milne-Edwards. 


The fomth and concluding pert of vol. xxvili. of the 7hossac- 
tions of the Linnean Society, is chiefly occupied by a supple- 
may paper by the Rey. O. P. Cambndge, on New and 
Rare British Spiders ; but also contains some short papers of 
importance.—Prof. Oliver descnbes a new genus of Beganiaces: 
from New Granade under the name of Beæonela, 2 monotypic 
genus of great interest as respecis the phical distribution of 

e order ; and three new penera of yan plants from the her- 
barium of Dr. Maingay—. and Crenolaphon (Olacinese), 
and Matngaya (Hamamelides).—Dr. M‘Nab publishes bis m- 
portant paper on the Development of the flowers of Wawitsckia 
mu abilis, Dr. M‘Neab considers that in the male flowers of this 
very remarkable plant we have a very close approach to the 
Angiosperms, the axs of the flower ending m a mass of tissue 
which, in the female flower, 1s the terminal ovule; while, in the 
female flower, we have the truly gymnospermous condition, 
there being no carpels, but a terminal ovule, the modified end 
of the axis of the flower, with a single ovular integument, the 
pollen grains bemg applied directly to the naked nucleus, 








SOCIETIES AND ACADEMIES 


Royal Society, Nov. 20.‘ Note on the Electrical Pheno- 
mena which accompany imitation of the leaf of Dronaa masci- 
pula,” by Dr J. Burdon Sanderson, F.R.S. 

1. When the opposite ends of a living leaf of Dionea are 
placed on non-polansable electrodes m metallic connection with 
each other, and a Thomson’s reflecting galyanometer of high 
resistance is introduced into the circuit thus formed, & defiection 
is observed which indicates the existence of a current from the 
proximal to the distal end of the leaf. This current I call the 
normal leaf-current. If, instead of the leaf, the leaf-stalk is 
placed on the electrodes (the leaf remamıng united to it) m such 
a way that the extreme end of the stalk rests on one electrode 
and a pat of the stalk at a certain distance from the leaf on the 
other, a current 1s indicated which is opposed to that in the leaf. 
This I call the salbcrrremt, To demonstrate these two cur- 
rents, it is not -necessary to expose any cut surface to the 
electrodes. 

2. In a leaf with the petiole attached, the strength of the cur- 
1ent is determined by the length of the petiole cut off with the 
leaf, in sucha way that the shorter the petiole the greater 1s the 
deflection. Thus in a leaf with a petiole an inch | I ob 


served a deflection of 40. I then cut off half, then the 
remainder, and soon. After these successive amputations, the 
deflections were respectively 50, 65, 90, 120. in this ex- 


Cees instead of completely severing the leaf at each time, 
tis merely all but divided with a sharp knife, the cut surfaces 
remaining in accurate apposition, the result is exactly the seme 
asif the severance were complete ; no further effect 1s obtained 
on separating the parts. 

3. Lffect of constant current directed through the petiole on the 
keaf-current,—-Lf the leaf is placed an the galvanometer elec- 
trodes as before, and the petiole mtroduced into the circuit of a 
small Daniell, a commutator int it is found that 
on directing the battery-current down petiole (3.4, from 
the leaf), the normal deflection is increased ; on directing the 
current omaras the leaf, the deflection is diminished. 

4. Negative variation.—a. If, the leaf being so on the 
electrodes that the normal leaf-current is indicated by a deflection 
loftwards, a fly is allowed to creep into it, it 1s observed that the 
moment the fly reaches the interior {so as to touch the senmtive 
hairs on the upper surface of the lamma), the needle swmgs to 
the right, the leaf at the same time clomng on the fly. 

6. The fly havmg been caught does not 1emain quiet in the 


leaf; each tmo it moves the needle again to the righ 
always coming to rest in a pomtion Som owhát farther to nateh 
than before, and then slowly resuming rts previous pomtlon. 

c. The same series of phenomgna present themsclres if the 


with cork points, the effect is the same. 

e. If the leaf-stelk is placed on the electrodes, as before, with 
the leaf attached to it, deflection of the needle due to the 
stalk-current is increased whenever the leaf is irritated in any of 
the waya abore et aig i 

J. If half the lamina is cut off and the remainder placed on 
the electrodes, and that pat of the concave surface at which the 
sensitive hairs are situated is touched with a camel-hair pencil, 
the needle swings to the right as before. 

£. Lf, the open leaf having been placed on the galvanometer 
electrodes as m a, one of the concave scrfaces is pierced with a 
peur of pointed platmum eleosrodes in connection with the op- 
posite ends of the secondary coil of a Du Bois-Reymond’s in- 
duction apparatus, it is observed that each time that the secon- 
dary circuit is closed, the needle swings to the right, at once re- 
suming its former position in the same manner as after mechani- 
calirntation, No differencesin the effect is observable when the 
direction of the induced current ls reversed. The observation 
may be number of times, brt no effect is produced 

an taterval of from ten to twenty seconds wapsed since 
the trrgation. . i 

If the part &Æ the concave surface of the leat which is 
nearest the petiole is excited, whether electrically or mechan- 
ically, the swing to the right (negative variation) is alwa 
preceded by a momentary jerk of the needle to the left, ne, i 
the direction of the deflection due to the normal leaf-current ; if 
any other pert of the concave surface is irritated, this does not 


take place. 

ra whether the leaf is excited mechanically or electrically, an 
interval of from a quarter to a third of a second intervenes 
between the act of irritation and the negative variation. 


- On the ical Anal of Logical Relations,” 
Alexander J. Ellis, F.R.S. sce b 
The object of paper is to examine the ‘‘mathematical 
theory of ” thus laid down by Dr. Boole in his 
“Laws of Thought,” p. 37 :—‘‘ Let us conceive of an bia 
in which the symbols v, y, „ &c. admit mdifferently of the 


and the processes of uch an algebra will be identical in ther 
whole extent with the Jawa, the axioms, and the processes of 
an Algebra or Logic Difference of interpretation will alone 
divide them.” For this purpose, first the Jaws of such an 
algebra have been investigated dependently of logic, and 
secondly the laws of primary and secondary logical propositions 
as laid down by Dr. Boole, have been geve oper in an 
braical form, and compared with the former. c mam iesults 
presumed to be established are :*- 

1. That there is a fondamental difference between such on 
algebra and logic, inasmuch as the algebra admits of only Aw 
phases, O and 1, and logic admits of three phases, namely, not 
only sone and all, corresponding to © and I, but also some, 
‘which, though it may include ın its meaning aX, does not 
include none” (rd:d, p. 124), and hence has no analogue in 
such an algebra; that is, an algebra of o and I can correspond 
only to a logic of none and all 

2, That, notwithstanding this difference, there me certain 
formal relations of equations which allow the algebra of o and 1 
to be used as an ee ee 
logical forms, however, have then to be interpreted on a 
basis which has not even any analogy to the algebraical. 

That the introduchon of this algorithm introduces theo- 

difficulties, adds to the amount of work, and is entirely 

unnecessary even for the purposes of the theory of probabilities 
founded upon it by Dr. Boole. 

Mathematical Society, Nov. 13.—Prof. Cayley, and sub- 
sequently Prof. Sylvester, in the chalr —The following gentlemen 
have been elected offices of the new council :—Presdent, Dr. 
Hunt; Vice-Premdents, Prof. Cayley, and Messrs. Spottiswoode 
and Sylvester. The retiring members were Prof. Crofton and 
Mr. J. Stirling, in whose room Mr. Sylvester and Lord Rayleigh - 
were elected.—Mr. Sylvester then gave a description of a 
new instrament for converting cmcular into general rectilinear 
moton, and into motion in conics and other plane curves, 
(A bnef sketch of the historical aspect of the commoni- 
cation, from the pen of Mr. Sylvester, forms the subject of a 
paragraph in NATURE of Noy. 13.) Several instruments were 
placed on the table for inspection. —Mr, W. Marsham Adams 
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a 
exhibited his Mensurator and Celomster xi gave a short 


account of the object loy to which applied. .- The 
Mensurator 1s an instrament gigi f th ini 
taneous solution of 


from its construction, [ 


ot mig other uses ; su eS aii most of Enclid’s theo- 

regard to the’ triangle, of performing addition, sub- 
traction; vale of thres, and extraction Gf MORE Fooi, of solving 
quadratics and simple binomial equations, and of reducing to 
mechanism some part of 


. The Celometer 
is an. oes eee 


of the principal stars during the Right, and the 
between the necessary for adie coe Me Me- 
dals were awarded for both instruments at the Vienna ition. 
—Mr, S. Roberts (treasurer) read a short note ‘On the ex- 
of the n cof a Cartesian by elliptic functions.” The 
author showed that the hyper-ellipMc pert of the int which 
gives the value of an arc of a Cartesian, is reducible to the form 
which Jacobi has shown to depend on elliptic functions. 


Zoological Society, Nov. 19.—Dr. A. Ginther, F.RS., 
Tie prenden in thp diair Mr. Sclater efħibited and 
characters of two new species of birds obtained by Mr. 
Salmon during his erpedioa to tha Stato of Colum- 
bin, “These were named C, witidissine and Grallaria 
from Mr. R. Swmho, H.BM, 
ties taste Gk ie Wie Sune of 
and stating that he had recently obtained a live Pitta in 


China, which a to be Fitts symphe of the Fauna Japo- 
nica.—Mr. As ~ and certain 


noxes, Se mer of oni a lace on any day, the posihon 


lately named A tora by Dr. Gray. A paper he 
Dr. Edward L. Moss, Surgeon in N. Hospital at 
on a A taken at Bur- 
s close to the mouth of the Fraser River.— 
A comm j 


description and 

Bird which he bad received from Mr. T. Klinesmith of Lewnka, 
Ovalon, Fesjee Islands. This little bhd, which was not only 
new as a species, but also the of a new genus, he proposed 
to call Victeria.—A communication was read from 


Mr. W. S. Atkinson, of Darjeeling, containing the tions 
of two new species sspectively. Poplls mars AA age 


ee ie ee and Kuplea 
—Dr. Cobbold confunicated first of a series of 


entitled ‘‘ Notes on the Entoroa ;” observations 

on the examination of rare or otherwise valnable sped- 
mens contributed at intervals by Messrs. Charles Darwin, Robert 
ia hades Wo Deris. tho ae Dr: 
Murió, and others. —Mr. Edwin eA and garo 
description of a new Bird of the E; ha 
witch he to call E at ke GEO eas 
read from Surgeon-Major Francis Day, containing remarks on 
Indian Fishes, mostly copied from the ts of 
the late Dr. Hamilton Buchenan.—Mr. J. W. peat mna 
a oe dene ea ce Islands, one 
mish he recognised ws Oraria Asker, than fing the local of 
this species. 
Linnean Society, Nov. eas G. Bentham, 
the chair.—Prof, Dyer exhibited a specimen of the ot Lege 

a tic species of gourd, grown in this country.— 

An account of the e fort of Monte Argentaro, on tho Paris of 
Tany, py Mr Penry Groves, óf Florence, was read.—On the 

of Mauritius, by Dr. Dickie. The total number of species 
roomn ed 5S. 1 These include 17 well-known 
most of w 


anda- 


phinmm, by tbe Rey. C. A, John po oie 
the stracture was the non 


piaule forcing tet 

r. Masters stated that an Pe E to” occur 

bs Oa he bus of Malay by Br, Dickie Tha epplementry 
n Malang, Dickie. ds 
of the Sod 


to the paper alread in the “‘ Journal ” 
—On the Alge by Mr. H. RA 


e 
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These were the reli of the eplorations on board. 
the C. ane marme flowering plant found in 
flower for first time. ` 

Chemical Society, Nov. 20.—Dr. Odling, F.R S. 
dent, in the chalr- -À paper on “the coeficient of expaaon of<~ 
carbon disal ” byjJ. B ara pe was read by this secretary, 
—Dr. then his researches on the action of - 
hy on silver nitrate, giving an account of the precipitation 
o metalic sliver în tho crystallina stato by means of hydrogen 
—There were also a note on the action of unc e on œo- 
deine, by Dr. C. R. A. Wright ; on the chemical of 
ammoniated ammonia nitrate, by E. Divers, M. and on 
tho analysis ofa metsorie Hons and the detection of ranadimm 
in it, by R. Apjohn. 

: Pars . 

Academy of Sciences, Nov. 17.—M. de Success 
prendent, in the chair—The following papers were read: 
—An answer to- M. Tarry’s remarks on the theory of the 
son’s spots, by M. Faye. ML Tarry’s objection to M. Faye’s 
theory was that, instéad of a down-rush, he ought to have em- 
ployed an up-rush as the cause of the spots, as a terrestrial cy: 
clone rushes up, and not down. M. Faye answered the stew 
tions in detail—Second memar on the way in which water inter- 
mon 1 ay reactions, on M. Be connection, between 
ectro-mo force and 
beer ; chew method of rowing i and rendering IE wachange 
able, by M. L. Pasteur. The author connders the 
souring of beer to be dne to germs, and suggests 


preventing their access or them durmng the processes 
of brewing.—An answer Mira Peat observations on the 
influence of refraction, &c., during the transit of Venus, by M. 
E. Dubois.—On the use of the for the verification of the 
ie G. G. Stokes, —On certain mo- 

thallium, and lithium) by 
author found that the com- 
a A ab Sed ih tke nes Oe Gee ck 
lines it exlubited when dn Me ieo Pate On De marimen 


ty aid emi cyaparation, by, 
E a a a T M. Truchot The 
stated that the ammonia increases as the cloud 
on is 
in support o views.—Remarks on the 
a a te MED, Gat 
ey MD Colladon.—Remarks on the 
papar of M. D on the Pemphigus of Pistacia terebinthus 
l with the Phywloxere guerchs, by M. Belbiani —On 


Mr, J. Hirai? at 
tic formations of the ig eee 

Rouville.—The death of M. CL pee ann 
mechanical section, was announced. 
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DR. MEYERS EXPEDITION TO NEW GUINEA 


EFORE giving to the readers of NATURE a brief 
account of my own voyage to New Guinea, from 
which island I have just returned, I shall say a few words 
about some other expeditions to this “ far-east” and inter- 
esting island, undertaken within the last two years by 
various governments and private individuals. 

In 1871 the Dutch Government sent out a steamer 
and specially appointed officials, to circumnavigate the 
entire island of New Guinea, land from time to time, and 
take formal possession of those parts of the country which 
did not yet belong to the Dutch. It is known that this 
nation has hitherto had only a certain nightover the western 
part of New Guinea as far as 141° E. ; and before going 
farther the expedition had to erect sign-posts in the name 
of the Dutch Government at different parts of western 
New Guinea. But this first expedition did not attain 
its end; a few posts were set on the north coast, the 
farthest east being on Humboldt Bay, on the frontier of 
the Dutch territory ; the expedition tried to go still far- 
ther east, but was obliged to return in a very bad condi- 
tion, without having fulfilled its task. 

In 1872 the Dutch sent out a second expedition in a 
small steamer for the same purpose ; but this one did not 
succeed in going even so far east as the first, and was like- 
wise obliged to return, after a very short time, without 
any result. 

It is now proposed to try another expedition on a larger 
scale jn 1874, which will go first through Torres Strait to 
the east, and afterwards, along the north coast,to the west ; 
but I am not sure that this plan will be carried out. 

In 1870 some Italians, under the guidance of 
M. Cerruti, who had been several times in New Guinea 
before (1861, 1865, and 1866), visited in a little schooner 
a part of the south-west coast, for the purpose of looking 
out for a convict settlement for their Government, and 
explored chiefly the straits between the island of Salwatty 
and the mainland. They were attacked in MacCluer 
Gulf, and the combat that took place was much spoken 
of in Dutch India during my sojourn there. 

In 1872 two Itphan naturalists, M. Beccari and M. 
d@Albertis, endeavoured to visit the mainland of New 
Guinea ata place on the south-west coast, called Utanate, 
which had been previously visited by the Dutch; but they 
could not reach it, onaccount of currents and winds. 
They remained for some time longer to the westward of 
the south-west coast and at Sorong, between the island of 
Salwatty and the mainland (where in the beginning of 1873 
eighteen Europeans from an Australian pearifisher were 
murdered by the Papooas *), then proceeded to Dorey, in 
the north, and made a station on the Arfak Mountains. 
They returned in November 1872, an Italian man-of-war 
being sent by their Government to look after them. 

During the same time a Russian traveller, Mr. Maclay, 
had been on the north-west coast of New Guinea, in 
Astrolabe Bay., He was brought thither, and fetched 
away after more than a year’s stay, by a Russian man- 

* I write and not Papuas, because the Malays pronounce the 
word “ Papoos,” and not ‘“ Papua.” 
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of-war ; his plan to cross the mainland of New Guinea in 
any direction could not be effected, as was to be foreseen 
by those who know something about the special difficulties 
of travelling in New Guinea. He only moved about the 
district extending some miles round his station. Before 
I started on my expedition I met, in the beginning of this 
year, in Ternate (Molukkas Islands), the Russian man-of- 
war, coming back from New Guinea. Although she had 
only stayed in Astrolabe Bay for five days to take in 
water and wood, still, two months later, more than eighty 
of the ship’s officers and crew were attacked by fever. 

. Finally, the news which reached Europe from Australia 
in respect to New Guinea, and which had already in 1871 
made the Dutch send a man-of-war round that continent, 
to inspect how far the plans of the “New Guinea Pros- 
pecting Association” wee ripening, this news, as well 
as the end of the expedition of this Association in 1872, are 
better known in England than the other undertakings 
which I have roughly sketehed above, 

The proposed &nd partly effected settlement of mission- 
aries of the London Missionary Society on the islands 
of Torres Strajt, and that proposed to be made on the south 
coast of New Guinea itself, are likewise known. 

Whether the news, published in an Australian paper, 
that the English had taken posseasion of the extreme 
south-east shore of New Guinea, be true or not, I am not 
able to say. But from what has been said it may be 
concluded that the eyes of civilised nations are now 
fixed more on New Guinea than ever, and that results 
will be sure to follow. What these results may be, 
and what prospects all these exertions may present 
in respect to the character of the country and its inhabi- 
tants, I will not take into consideration now, but proceed 
to a sketch of my own voyage. 

On my previous travels, which went as far as the 
Island of Celebes and the Philippine Islands, I had 
gathered sufficient information to know which would be the 
easiest way to reach New Guinea, and how to find the best 
place for a station. I was arare of the impossibility of 
penetrating into the interior of the larger part of this 
large continent, if my expedition were not of much 
larger dimensions, and if it could not command much 
ampler means than are available to a private person 
like myself, and chiefly if it would not lose its character 
of a natural history expedition, and become solely a geo- 
graphical exploration. On another occasion I shall show 
how such a geographical expedition through New Guinea 
could be started by one individual or by a company of 
travellers, and to what parts it would be most advanta- 
geous to proceed at first. The peculiarities of the country 
and the natives are such, that there are even more 
difficulties for travellers here than there are in Australia, 
where the best-fitted-out expeditions and the most able 
and courageous men have failed. In New Guinea it is 
even a question, whether the scientific or practical results 
are likely to be at all equal to the expenditure and the 
great danger connected with such an undertaking. 

Being obliged, therefore, to resign the eastern and 
larger half of the island, I had to choose for a start- 
ing-point only between the south-west coast, from oppo- 
site the Aru Islands to Salwatty, and the coasts of 
Geelvinks Bay. I preferred the latter, for several strong 
reasons which weighed against the south-west coast, and 
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in favour of Geelvinks Bay ; among others were the wmn- 
healthiness of the swampy shores of the south-west coast, 
the fact that the natives of these parts have been more 
influenced by Malay traders for centuries than those 
of the northern regions, and therefore are less original, 
and that the south-west coast has been visited oftener 
by Europeans, 

In consequence of the time cqnsymed in making 
all necessary preparations, I only reached New Guinea 
in the beginning of March of this year, and anchored 
the little schooner, which I had hired in Ternate— 
(I preferred this place as a starting-point to Amboina) 
—in the harbour of Dorey, in the north-west cor- 
ner of- Geelvinks Bay, the ofly part of all New 
Guinea where any Europeahs, German and Dutch 
missionaries, are settled.. Withee, and in my service on 
board the ship, over which I had full disposal, ‘were, 
besides about fifteen Malay sailors and a Malay captain, 
twenty natives from different parts of the, Malay Archi- 





Dorey has’ been described,- among others, by Mr. 
Wallace, but he has, in my opinion, notegiven a cor- 
rect impression of the natives of the- surrounding hills 
and mountains, separating them in some way from the 
inhabitants of the coast, as smaller, uglier, not mop- 
headed, &c. As I afterwards spent a long time among 
the natives of the Arfak Mountains, near Dorey, and 
the inhabitants of the different parts ‘of the coast of 
Geelvinks Bay, the islands in the north of it, and the 
interior of this whole north-west part of New Guinea, 
I may state, that there is no generic difference at all 
between the Papooas of the mountains and the Papooas 
of the coast—except such differences as we find every- 


where between the highlanders and coast inhabitants” 


of the same race. rl 
The changing of the West into the East Monsoon, to 
be expected in April, obliged me to visit first the is- 


_ lands in the north of Geelvinks Bay, if I wished to 


visit them -at all; and therefore, after a three days’ 
stay.at Dorey and neighbourhood, I immediately started 
for Mafoor, a smaller island, only about sixty miles from 
Dorey. It took me more than forty-eight hours to reach 
it. Mafoor offered me nothing particular, besides its zoo- 
logical productions; it is only interesting, ‘for having 
been at anvearlier period the chief seat of the Mafoor 
tribe, which now inhabits all the coasts of the westérn 
part of Geelvinks Bay. 

The island of Mysore (Willem Schouten’s Hd, the 
furthest north and a larger one, was far more important 
for my purposes The natives were at first of a 
hostile disposition, but we soon became friends, and I 
spent here a most interesting time, in consequence of 
the results of my collections and what I saw of the 
Papooas, wild and nearly unmodified tribes, with all 
the virtues and vices of such. I-commenced to make a 
collection of Papooan skulls here, in which at last I was 
so successful, that I hope to be able now, by means 
of my large materials, to trace at least the limits -of 
the variation which the skull of this race undergoes, 
and finally to fix the type of the Papooan skull, —importaat 
questions, which craniology can solve. 

On Mysore, Birds of Paradise, as well as the Kasuary, 
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which I now visited, is the home of the fine Crown’pigeon 
(Goura victoria), This beantlful bird occurs in such 
quantities, that it furnished us with our daily meals during 
nearly the whole of our stay on Mysofe and Jobie. The 
flesh is most tender and delicate, preferable to any fowl I 
know of. 

-Jobie has for long had the reputation of being the 
home of many species of rare birds of Paradise; I am 
sorry to be obliged to rob it of this glory. I only got 
Paradísea papuana (but with more splendid, deeper 
orange and longer side feathers than from the mainland of 
New Guinea), P. regia and Diphyllodes speciosa, P. pa-. 
puana is not rare, but very local, so that one may hunt 
for weeks in the mountains, without finding a single 
specimen (females and young males are seen and heard 
much oftener than males in their plumage) ; but if once a 
tree is found where they feed and “ dance,” ‘a fot of them 
can be got together. P. regia is rare, and D. speciosa 
very difficult to get here. 

I am sure that no other species of Birds of Paradise 
come from Jobie, as no other species are in the hands of. 
the Papooan traders, I am conyinced of this, because I 
stayed a long time at the chief place of the island, Ansus, 
avery populous settlement, where I saw and heard every- 
thing ; more than two thousand Papooas are living here 
together, all in those large, curious houses, standing en- 
tirely on the water. But other species of Birds of Paradise 
which I showed (I had obtained some in Ternate and 
Dorey on my way), were unknown even to the inhabitants 
here, except to those who had been on'the mainland. I 
mention this fact, notwithstanding that I had not the inten- 
tion of giving any zoglogical details in this account, because 
it may be seen, how erroneous it was to give credit tothe 
natives of New Guinea, who pretended that some rare birds 
of Paradise came from Jobie, certainly with the purpose 
of withdrawing attention from their own country, where 
these birds are to be found. 

In general the fauna of Jobie is very poor, as well in 
respect to different species as to the mass of individuals 
of one species. 

The inhabitants of the mountainous parts of Jobie are 
known to be cannibals, as well as -the tribe of the 
Karoans, in the mountains of the north coast, between 
Amberbaki end the two small islands Amsterdam and 
Middelburg,* and the tribe of the Taringarays on the 
eagt coast of Geelvinks Bay. Here on Jobie, as 
everywhere on New Guinea, the coast Papooas are in 
perpetual war with the mountain tribes. Perhaps because 
some individuals of the latter believed us to be more 
friendly to the inhabitants of Ansus than to themselves, or 
that they required no special reason for fighting, 
once without any warning or provocation we were 
attacked with spears and arrows; but I afterwards 
took such precautions and frightened them to such a 
degree, that during our whole stay here we experienced 
nothing further disagreeable. The Papooas of Jobie 
have everywhere the bad reputation of bemg wild and 
quarrelsome. 

After having left Jobie, from which I set ou witha heavy 
heart—I should have liked to remain longer—I went as 


* When back at Dorey tn , the natives here were very uch fright. 
anad, because the Karoans fa Joly, ee a just robbed and destroyed 
a trading vessel, and sol led & crn th cw we EA 
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far to the east as the river Amberno, in fact to the north- 
east corner of Geelvinks Bay,and then shipped to the 
south-west, along the coast, landing and hunting from time 
to time, and trying to find a favourable place for a longer 
stay, and a spot from which it would be possible for 
me to penetrate into the interior, or to cross the island. 

I did not succeed till Freached the south point of the bay. 
Here I found a little tribe of Papooas, who treated me 
from the beginning to the end in the most friendly way. On 
this account, and because I enjoyed a very favourable 
hunting-ground (immediately after going ashore I got 
four different species of birds of Paradise), I remained here 
for some weeks. Shortly after having anchored, even the 
young girls came on board the ship together with the 
men, and remained there for hours, whereas, in other 
parts, the women generally are very shy and keep aloof. 

Seeing that I could trust the natives here, I tried to 
carry out my project of crossing the country to the 
coast opposite the Aru Islands, But even if I had not 
come so far, for reasons which it would be out of 
place to give in this brief account of my journey, I got 
some interesting additions to our geographical know- 
ledge, * and was very much satisfied with my zoological 
collections. 

But I would not give up my plan of crossing New 
Guinea, and therefore proceeded near the coast to the 
north-west, looking out everywhere for a convenient 
starting-point, and gathering every possible information 
from the natives. But the island was still too broad here ; 
the Papooas knew nothing of the opposite coast, as they 

-do not migrate so far. 

The natives of these western coasts of Geelvinks 
Bay are all afraid of the Wandamman tribes, whereas 
those of the eastern coasts aie afraid of the Waropin 
tribes ; but generally the vast country here is very poorly 
populated, there being few settlements, and these few 
small ones. 

The point where I crossed the island at last into 
MacCluer Gulf of the south-west coast was situated 
134° 18’ E., 20° 38' S. I went first to the north-west, and 
then, after having passed several mountain chains (2,000 
ft.), to the west, down a fine river called the Jakati, through 
the country of Onim. It was, perhaps, lucky for me that 
I could only get a very small native prau here, else I 
would have proceeded farther west by sea, (the .swamps 
render it impossible to go by land), and possibly en- 
countered dangers from the natives of the MacCluer 
Gulf, who have not the best reputation, and who certainly 
would have felt inclined to revenge their countrymen, killed 
by the Italian Cerruti and his company, some years ago. 

I need not say that this journey from one side of New 

. Guinea to the other has never been made before; and I 
should hardly myselffattribute any importance to the fact, 
were ıt not for the reason that till then we did not know 
exactly whether there existed a communication by water 
from Geelvinks Bay to MacCluer Gulf or not, We may be 
convinced now that it does not exist. 

From Geelvinks Bay I tried to ascend the Arfak 
Mountains from the south, but did not succeéd, because 
I ran short of provisions. The country seemed unin- 
habited, or, without Papooan guides as I was, and with 

* Tho geographical partsof my expedition will be published very soon, 
accompanied by a chart, in Petermann’s Afrithe lwagen. 
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only some of my Malay companions, I missed the few 
native houses and small plantations in the neighbour- 
hood, scattered here and there, so thatit was not advisable 
to go too far into the country. Besides, I did not find in 
the forests on the southern slopes of the Arfak Mountains 
those gems of the bird-world which I hoped to find, and 
therefore left these’ regions and penetrated from the 
north with better success. It will be interesting for 
English ornithologists to learn that I succeeded in 
finding here (3,000—6,000 ft) all the known Birds of 
Paradise of New Guinea (except the species from the 
islands), besides a new,one, and a quantity of other 
most curious and rare specimens, the ornis of the moun- 
tains being quite different from that of the seashore. 
But here also, as on the whole of New Guinea, I was 
astonished to see that ¢he fauna generally is not rich. 
The forms found in the country certainly are cunous and 
characteristic, but, ın comparison with the enormous 
mass of forest, they are everywhere very scarce, and it is 
an exception t find a hunting-ground where much 18 to 
be got in a short space of time. It is the same in New 
Guinea as Ifound it in, Celebes, where more of the life of 
nature is to be seen and heard near the seashore and the 
settlements than in silent virgin forests. 

I hope that now, since the intenor of New Guinea is 
opened, at least as the way is known how to penetrate 
into one part of it, other naturalists will soon succeed in 
reaping more important results than it was my lot to 
obtain, 

ADOLF BERNHARD MEYER * 


MICROSCOPIC PETROGRAPHY 
Mtkroshopische Phystographie der petrographisch wich- 
tigen Mineralien ein Hulfsbuch, bei mekroskopischen 
Gestemnstudien, H. Rosenbusch. With 102 woodcuts 
and ten coloured plates. (Stuttgart.) 
oo we last called attention to this subject in the 
columns of NATURE it has been making steady pro- 
gress, chiefly among our German, that is, of course, Ger- 
man-speaking, brethren of the hammer and lens. The 
various serials which treat of Geology and Mineralogy 
bear witness to this progress, and to the wonderful activity 
of some of the workers, such as our good friends Zirkel 
and Tschermak, to whom it is so largely due. And now 
here comes a goodly octavo of some four hundred pages 
as a further contribution to our knowledge, and a fresh 
proof of the strong hold which the microscopic study of 
minerals and rocks has taken of the German geognostical 
mind. This activity need not be matter for wonder when 
one considers the chaos into which matters petrographical 
had got even in Germany. Those who studied rocks in 
that country had become a sort of bound thralls to che- 
mists and chemical analysis. They dared not trust their 
eyes to discriminate the differences of species and vane- 
ties. The specimens must be handed over to the labora- 
tory, and on the judgment thence obtained depended the 
names by which the compounds should be known thence- 
forward throughout Christendom. By this means, as the 
composition of a rock often differs considerably in dif- 
ferent, and even in closely-adjoining, parts—variations 
resulting partly from original discrepancies, and partly 
from internal changes due to the subsequent infiltration 
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of water or other metamorphic influences—it was not 
difficult to make out half-a-doren distinct varieties of rock 
from the same mass and even from the same quarry. 
And so analysis of rocks grew and multiplied, chemists 
became more and more nice in thetr discrimination of the 
‘veriest fractions of a per cent., petrography seemed in a 
` fair way of being annexed as a dependent province of 
chemistry, and the petrographers, who ought to have been 
geologists, and to have set themselves strenuously to find 
ont what had been the history of the rocks as parts of the 
architecture of the globe, came gradually to accustom 
themselves to the notion that, after all, it was really true 
that rocks were merely so many chemical compounds to 
be analysed and labelled accordingly. 

In the midst of the darkness wherein the poor petro- 
graphers ticketed their specimens, carefully arranged their 
cabinets, and elaborated their dreary treatises, there fell 
among them (not from heaven, but from the hands of a 
worthy citizen of Sheffield) a micaoscope and a few glass 
slides, with a description of what could be fone therewith. 
Eyes which had seen no light for so long could not at first 
make anything of the apparition, but after a few years it 
began to take shape before them ; and now the micro- 
scope promises to do as much in comparison for mine- 
ralogy and petrography as ıt has done for the biological 
sciences, 

From town to town this new light has spread, or rather 
rushed, all over Germany. There is now a sort of neck- 
and-neck race who will make the most slices of rocks and 
Sninerals. A cutting or rubbing-machine and a micro- 
scope have become as necessary implements as a hammer 
or a lens. Every month brings ta light some new 
“ mikromineralogische” contribution, insomuch that if 
the fever lasts we shall ere long be as over-weighted with 
microscopic analysis as we usedjto be with chemical. 
Both are excellent and necessary, and yet we may be 
allowed to believe that neither singly nor together do they 
disclose to us anything like the whole history of the rocks, 
and that they cannot by themselves yield a sufficiently 
broad foundation for a truly philosophical classification in 
petrography. 

The advantages of microscopic analysis applied to 
rocks are so many and obvious that we cannot be sur- 
prised that they should have been so widely recognised 
and put im practice. This method of investigation 
throws a direct light upon the construction of rocks in a 
way which chemical analysis can never do. Moreover, 
it isteasily adopted. Anybody can make microscopic sec- 
tions, and with due care and experience may become a 
skilful analyst. And then this mode of research is so 
cheap, Even if the observer does not care to give the 
trouble and time necessary for the construction of his 
own sections, he can get them made for him at small 
cost, And once in possession of them and his microscope, 
he obtains his results at once, No need to wait for days 
upon a solution, or to weigh and re-weigh his precipitates. 

It is plain that as rocks are composed of aggregates of 
minerals in many various combinations, the first prelimi- 
nary step in our investigation of their minute structure 
should be devoted to the study of the microscopic cha- 
racter of the minerals which compose them. We must 
know how these minerals are built up in themselves be- 
fore we can adequately comprehend the manner in which 
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they are mingled together to form rocks. Besides, in a 
crystalline rock, such, for example, as basalt, the compo- 
nent minerals are crystallised on so minute a scale, and 
often so imperfectly, that their ordinary and characteristic 
peculiarities may be so veiled that, unless from previous 
experience, we could not with certainty recognise them, 
Hence every student who sets himself, microscope in 
hand, to find out how the materials of the rocky crust ot 
the earth have been put together, ought unquestionably to 
begin the search by accustoming his eye to the variations 
which the simple minerals present when viewed in diffe- 
rent positions under a strony magnifying power. It will 
not be necessary for him to cut slices of every known 
mineral. He will have done enough for his immediate 
purpose if he has sliced in all directions, and examined 
with polariscope and otherwise the comparatively few 
simple minerals which are of prime importance, as those 
of which most of the visible rocks of the globe have been 
formed. ; 

A text-book which will guide him in this most interest- 
ing and important research has never hitherto appeared. 
Descriptions of the methods to be employed in the prepara- 
tion of translucent sections have been published both in this 
country and in Germany. Indeed, it was Nicol, of Edin- 
burgh, who, besides giving us the prism named after him, 
invented and made known more than forty years ago this 
most ingenious method of investigation, Abundant no~ 
tices have also been published daring the last doren years, 
chiefly in Germany, regarding the microscopic characters 
of many minerals and rocks, so that a student who had 
time and opportunity to consult this very scattered utera- 
ture, might gain amply sufficient knowledge to start him 
in his research. But none the less has a-general text- 
book been required to save such needless expenditure of 
time, and to give the student those practical hints which 
he is not likely to meet with in mere scientific communi- 
cations on special subjects. It is this want which Mr. 
Rosenbusch endeavours to supply in the volume now 
before us. 

From his preface we gather that living at Freiburg he 
caught the microscopic fever, and has had it for a number 
ofyears. Anxious to communicate the infection as safely 
and effectually as possible to the younger mineralogists, 
he has compiled a text-book which ought to serve its 
purpose well. It is well arranged, neatly printed, ex- 
cellently illustrated, and cheap. After some introductory ° 
pages which skim over the history of his subject, the 
author proceeds, in the first or general part of his treatise, 
to give the student directions how to cut and prepare his 
slices of mineral or rock for microscopic examination. 
Then, having the slices prepared, he shows how they are 
to beused, and what may be looked for in them. With cha- 
racteristic German completeness he speaks of the general 
morphological peculiarities of minerals crystallised and 
amorphous, and shows how singular and varied are the 
anomalies in internal structure revealed by the microscope 
even in what seem to be the most regularly built crystals. ` 
The optical properties of minerals are discanted upon 
with a fulness perhaps hardly in keeping with the other 
parts of the book, but the importance of this branch of 
the subject, particularly in reference to the analysis by 
means of polarised light, may well be pleaded in excuse 
by the author. The third section of the general descrip 
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tion of minerals deals with their chemical peculiarities. 
It occupies not quite four pages, and has evidently been 
inserted for the sake of completeness, that the learner, 
even though specially intent upon microscopic work, should 
not be left wholly in the dark as to what he can accom- 
plish himself in the way of chemical analysis, 

The second and by much the more important and 
useful part of the treatise deals with the microscopic 
characters of minerals, and more particularly of those 
which enter largely into the composition of crystalline 
rocks. Considerably over a hundred minerals are treated 
in this way, and these, of course, include all those which 
are of prime consequence to the petrographer. For 
example, the felspars, augite, hornblende, calcite, quarts, 
pyrite, and other common ingredients of rocks are fully 
described. The author has worked hard at the subject 
himself, though he has not hitherto published much, One 
excellent feature of his volume is the full references which 
he gives to the papers of previous writers on the same sub- 
ject. Not only at the beginning of the description of each 
mineral does he quote, in legible print, the titles of the 
papers in which information about the microscopic cha- 
racters of that mineral may be found, but at the end 
of the volume he inserts a long alphabetical list of 
authors, with the names and dates of their papers. This 
is a most welcome boon to all those who, especially in our 
own country, have the courage to attack the voluminous, 
but hitherto hardly known or accessible literature of the 
subject. Two sorts of illustrations are given—woodcuts 
and coloured plates. Of the former rather more than 
Too occur, mostly illustrative of the crystalline forms or 
optical characters of the minerals. They'do not call for 
special remark, except that they might with advantage 
have been more numerously inserted to explain the in- 
ternal peculiarities of some of the numerous species 
descnbed. The coloured plates are singularly effective. 
Ten in number, they contain sixty figures of the micro- 
scopic structure of upwards of thirty more or less com- 
mon minerals, We have seen nothing so good since 
Vogelsang’s large and admirable drawings published six 
years ago at Bonn. It appears that it was origi- 
nally intended to have included more plates, but that 
the cost proved so great that the number had to be 
restricted to ten. This, no doubt, is the reason why some 
not very important minerals have a place on the plates, 
while others of greater consequence have been left out. 

This volume, even had it been less painstaking than it 
is, would have deserved commendation as an introduction 
to a study for which no text-book at all previously existed. 
But, as its author frankly acknowledges, it will not and js 
not intended to supply the place of actual personal work— 
“he who would learn microscopic mineralogy must to the 
cutting-lathe and the microscope.” The greater the number 
of observers who can be indaced to betake themselves to 
this pursuit, the sooner may we hope for some definite 
and broad well-established results. At present the work 
accomplished, most excellent and praiseworthy though it 
be, belongs rather to the hewing-of-wood and drawing-of- 
water order. The facts are weekly accumulating out of 
which, in the end, a flood of light will unquestionably be 
cast upon the genesis of rocks, and consequently upon 
the history of the earth itself. AN honour, therefore, to 
the enthusiastic workmen bygwhom this labour is so 


cheerfully and actively undertaken, and none the less to 
Mr. Rosenbusch for publishing a most useful volume, 
which will, no doubt, increase their numbers. 





OUR BOOK SHELF 


Solid Geometry and Conic Sections, with Appendices on 
Transversais, and Harmonte Division, for the Use of 
Schools. By J. M. Wilson, MLA, Second Edition, 
(Macmillan and Co., 1873.) 


Elementary Geometry, Books i. ii, iii, following the 
“ Syllabus of A oat by the Geometrical 
Association. By J. ison, M.A. Third Edition. 
(Same publishers, 1873.) 

THE portions of the title-pages we have above given suff- 

ciently indicate the scope of the two works under review 

and the measure of acceptance they have met with. 

As we have already given an account of the former 

work it not be mecessary to give any detailed 

account of it®now. It has been considerably im- 

proved by the addition of some eighteen pages of new 

matter, consisting of a slight rearrangement of Section 1, 

which treats*of planes, the addition of a section (1V.) on 

the sphere, which is almost entirely new to the work, and 
some slight changes in the articles on the Ellipse and 

Hyperbo. The result is a close approximation to the 

views we expressed in our previous notice, and the book 

can be recommended as an excellent, if not the only 

English, treatise suited to the requirements of candidates 

for the first R.A. Pass Examination of the London Uni- 

versity. We point out an obvious slip of suscribed for 

circumscribed circles, on p. 55; in the fifth paragraph, p. 

56, all the A’s but one should be accented; the last exer- 

cise, on p. 68, is misplaced, and repeated in its proper 

place, as Exercise 29 on p. 71 ; other mnor slips can be 
easily corrected. 

The “ Elementary Geometry” is to our mind a vast im- 

royement upon the first edition; the changes arc all, we 

ieve, in the right direction. We never took kindly 
to that first edition; the most confirmed euclidophilist 
must be led by a perusal of this to a more favourable view 
of the aims of anti-euclidean agitators. Seeing that the 
aum of teachers of both parties, if they are in earnest, 
should be the improvement of geometrical teaching, we 
trust that neither party will lose sight of this high mark 
through intervening clouds of dust raised on irrelevant 
grounds. 

The “get-up” of both books is excellent, the printing 
of the “ Blemchtary Geometry ” most accurate (we have 
detected but one or two slight errors). We wish to adda 
closing remark on this subject of evrafa: we consider that 
an author is bound to bestow every care in this matter, 
and it is with regret that we find some works of 1ecent 
date have been brought out, it 1s reasonable to suppose, 
in such haste to meet a possible demand for them that 
they may be said to teem with mistakes, This cntails 
great waste of time and trial of patience upon junior 
students and appears to us unfair treatment. R T. 








LETTERS TO THE EDITOR 
[The Editor does not held his responsible for opinions expressed 
by kis correspondents, o notice ts taken of anonymous 
commutnications. | 


The Southern Uplands of Scotland 


To the able articles on this subject contributed to jour pages 
by Piof. Harkness, I should like to be permitted to make an 
dition. He has referred to some opinions and observations of 
mine, bot I am anxious that it should be generally known to 
what an extent the results obtained bythe Geological Surrey 
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ue to the zeal and ability of my colleagues Thus, Mr: 
ae has the merit of, detecting and trac ng the Caradot 

basin of the Leadhills, and of working out the structure of that 
pep on which. has ee ee much ee ii the fi uent 


H carried 
Bir ito Gallowsy, und itr. D. R evine has ted them th 


eee me also on the part of my colleagues, as well as fot 
to take advantage of this opportunity to thank. Prof. 
em for his most valnable and welcome pepers, and to 


have found so courteous an nt, and one whose knowledge 
pf the country which we have mapped is so minute and ex- 
tensive, Arca. GEIE 





The Huemul 


IN Vol vit 3 of your valuable joumal, I 
wok Vol, vit. 253,0f plating Repeiionhaaken a tpe - 
men of the Huemul, an anımal w ogether beep. lost 
sight of, of, and firet desciibed by Molina under the fame of sus 

kisulcns, ‘This notice is not correct, as the anımal hes been de- 
scnbed already inj1846 by Mesma. Gray and Gervais, in the As- 
sales der seient. ater, lil. Ser. Tom. v. aan an hae unger the neme 
of Cervus chilensis, and compared C. aniısiensis of 
D'Orbigny, ‘as the species most nearly allied to the Huemul or 
Guemul or Guamel, different names for the same ammal in 
different of the country. This first d ion was re- 
the follo year in the “Hi 

hile,” Zoo 1. page 159, and accompanied by the figure 
of the ani Gi o, and fig skall pL 11), from the only 
known. en of a eo size, b t 
fa Con peden Mr Pucheran 

has founded his description in his valuable monograph of the 

genus Cervus, published in the Archives du Museus, vol. vL 

965 (1862), and from these two descriptions Mr. A Warner 
ee given a combined Berje in his “Sangethieré,” &c. 
pago tag under the same name of 

E. Gray had described a 
es of deer, Pae fae of Derby from Chili as 
Wee user han ot at. Hist 1L, Jer. Tom. v. page 324, 
1840, and. Proceed. Zool. a 1849, page 64, pl 12), which 
name he soon t ‘waste (Annals chr. iv. 
427), and AY lint te eid pte adding to his first de- 
sciiption new notices, with the figures of the horns of the male 
(Rroceed. Zool. Soc., 1869, page 496), and the skull of the 


Tesh Y. (supplement), 
Cervus c 


cs Cervus leucotis is identical with the 
Cervus chilensis of . This on proves that the Huemul 
or Guemul is alread a ey -known anmnal, and has by no 


means been overloo ed by naturalists. 

A young collectar in Buenos Ayres, Mr. Franc Moreno, has 
lately received a pair of these animals from Pa where they 
were caught by the Indian Pehnelches, who live on the wes- 
tern foot of the Cordilleras, near the sources of the rivers 
and Colorado. These two specimens have been urii 

b public Mustam, where T have examined them caref 
Them ie 1 é youio ofie, with horns still eavered by the alim, waa 
sere long, without branches. I regret that therefore I can 

See iets ace ie orna, which are accord- 

to the dear friend, Dr. Gray, very like 

ee ae s although the specimen ho has Bgured 
may be e fan teat de 

Loti a a ia Both sexes of tho animal are of 

equal sire—3 ft. high on back, and 443 ft. long, the head being 

10 in. long, the ears and the neck 7 in. every one, and the body 

3ft. without the tefl, which measures yin with its hairs, but 

caly ae inthe axis. Great naked 

The for is of the same quality Ín each, but very different 

inde cold and in the warm seasons ; then both skins are in the 

time of hairing, the female with the } g hair of the winter, 

and the male with the of the summer. Each bar 3 


not entirely straight, but some are undulated, principally on 
the under half, and this undulated pornon has a clear 


ohn os over this clearer portion comes 2 broad - 


brown or black ring, and ths end is year reddik yellow, 


: with a fno blackish tip, generally broken off in old fur. For 


the winter dress the hairs are 2 m. to 24 in. BEE eE 


racteristic colour, being over the whole skin 


should, 


Historia fisicr y Politica de |, 


pits are seen below. 
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gréyish-brown colour ; but the summer dress the hairs mea~ 
ae eae Apa and all their cdlours are cleaner 
and better pronounced.” Therefore the animal is darker and 
more distinguished in colour in the summer than in the winter, 
The hars on the are-very short, as are those on the outside of 





the ears, somewhat on the but nearly as short on the- 
pader half part of the extremities. breast and the teil have 
the longest ) Different in colour are the naked nosé and 


Upper ran entirely black ; the Is dark blackish-brown, 
the genital region to the tal, with inmde of the hinder 
eee Thé same colour also pervades the inside 
“which are coated with long haus; the hoofs are 
No ago at the particular stripe of lo: hairs on the 
bey ot ae er lege is corapicona In sex; but I, 
find, with Dr. Gray, a large tuft of longer hars on the hock, on 
the inside behind, which makes this part of the 1 very thick. 
The animal lives principally ın the valleys of Cordilleras, 
but on both sides, the eastern and the western, and rerely goes 
down to the flat country of the ‘Its proper 
is between 35° and 45°. tag well, knowa by the 
Taane who not only make uso Sua a o 
dress, and js mest for food, ‘but also tame 
using them for domestic employment, like the aa wal which 
lives “in the same tenitory, but ıs much more common, and 
Baayen AEEA Oe enfia ty eee 
Pena Avie Sept. 20 


Dr. BURMEISTER 


The Diverticulum of the Small Intestine considered aa - 


a Rudimentary Stracturo 


I must claim the opportuni! Dao ie el neo teak eae 

peared in your number of Octo 

‘On the Appendix Vermiformis aaa Evolution 

which the writer offeraasa commentary on my little mer af Partie 

recent meeting of the British Association, ‘On the Drverticulam 

of the Small Intestine considered as a Rudimentary Structure.” 
The wniter seems to have been misled by newspaper eee 

None of these were furnished by me, or submitted to 

publication, and jn those which I saw after their publication both 


the anatomy and the argument were grossly and mdeed absurdly , 


blundered. This applies not only to my paper and remarks, but 
to the remarka mado by thote Wha-ipoke og Dy pape: It was, 
perhapa t90 imich i9 Sapect ee per reporters not to get con- 
among scientific terms, may have erred in not havmg 

the Eel abe eect of ay lle paper Peay Abia & E CDe 

Newspaper reports may be without notice. but I can- 
not allow an article in a scien pass in which the 
writer uses such langua 
in your columns concl 

‘To quote the words of one of the ga test of our physiolo- 
gists, it can only bring ignommy on the body of scientific workers 
if they are supposed to countenance such an argument as that of 
Prof. Struthers, which assumes that because ono or two indiyi- 
duals have died from the mmpactation of cherry-stones m the ap- 
pendix vermiformis, therefore there w no God |” 

The ‘‘no God” was certamly not m,my paper or in anything 
I have ever written or spoken, and the accusation is to mo so 
offenmve that I repudiate it with indignation. How anyone 
should su 1 suppose that the evolution hypothems implies that there is 
“no 
well understood that, on the contrary, that gr 8, 
enables us to rise to higher conceptions, the be cesta 
the mode of proceeding. 

As to the scientific argument, it seèms hopeless to at‘empt to 
unravel the confusion into which newspaper reports end my aitc 
have brought it, except by re-statng my argument. But this is 


for the most part unn after your publication of my ab- 
stract in the number follo that in which the article of which I 
complain appeared. It cannot be absolutely that the appen- 


dix vermiformis is useless, th ough a survey atthe tacts a compera- 
tive anatomy and coche. ta mat leads to the inference that it isa 
radimentary structure. t my was on the diverticulum, 


the ap being referred to only collaterally, dnd moe for the 
ake of cleanng away the most unnecesary teleo with which , 
“it has been , than with the view of e argument 
on it: The diverticulum, hike the appendix, has and mus- 
cular layers,.secreting and ng ; it hes villi, actively absorb- 
ing; and it is which the appendix ì anot Yet, notwith- , 
standing all this , who will 


maintas that his cloned DOE the vitellina duct has been left ` 


16 (Yol vin Pye iene. 


padal io 
pai owing, with which the article > 


am ata loss to understand. I supposed it to be - 
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unclosed in some of us for use? But one is sometimes met with 
the remark that, if these rudimentary and variable structures are 
useless, they are at any rate not injurious, But isitso? May 
they, and do they, not become injurious under disease or acci- 
dent? There is the male mamma, for instance, which we have 
sometimes occasion to excise for disease. Whatever may be the 
law which regulates the evolution of the sexual organs, no “use” 
at ee account for the presence of that rudimentary organ. 
But the diverticulum is a possibly injurious structure not merely 
as a tsue, but in addition, specially, as forming, if I may use 
the word, a kind of trap, by lodgment or by strangulanon. 
Thus we find that wo have, whether we will or no, reached the 
conclusion that there are parts in the animal body which are 
not only useless but worse than useless because dangerous. 

Ido not ses an ly to this in my critic’s remark that it 
proves too much for argument, that, for instance, because 
some le have died from wounds of the scalp, therefore the 
head right be dispensed with. For, however much the head 
may vary among us, it ıs not a rudimentary structure. No argu- 
ment can affect the fact that the diverticulum is not only o 
Seles riricture, Ddi Worse thait eles. becautë us, The 
object of putting it thus emphatcally is both to lish and to 
ai sienion to tha ondadon that there are such things in animal 
bodies as rudimentary structures, things which are of no use to the 
animal body which contains them, and which can be understood 
only by refernng to other animal bodies in which they are in full 
play ; and that we must therefore rise to higher conceptions of 
the mode in which these things are It was carefully 
stated In my paper that the conmderation of such parts as the 
diverticulum does not carry us farther than to clear away the old 
argument, but that, on a surrey of rudimentary structures 
generally, we are led on to the conclusion that the evolution hy- 
pothesis is the more probable one in regard to the mode of ongin 
of animal bodies. 

The nature of the diverticulum and its sources of danger are 
well known to the readers of Meckel, Monro, Lawrence, Roki- 
tanski, and Craveilhier, I may be allowed to mention that near! 
twenty ago I published (Edin. Med. and Surg. Journ 
April tisa) twenty cases of diveruculum, with a drawing of each. 
In three of these it waa the cause of death, and I refi to some 
other cases in which it caused death as reported by previous 
writers. Anyone in London who is desirous of seeing a case 10 
which it caused death, may do so by looking into the mnseum of 
St. Bartholomew’s HospiteL There is, I may mention, a diver- 
ticulum, at the usual place, in a subject now being dissected in 
my anatomical rooms, If my cnt will come to Aberdeen I 
will show him a large collecuon of them, and also of specimens 
showing the various positions and conditions of the appendix 
vermiformis, and, indeed, many other interesting rudimentary 
structures and vanations which, I infer, he has not yet seen. 

My critic's objection that such discussions are unnecessary, 
that the true theory will ultimately prevau from its own intrinnc 
value, might be urged against discussion ; and I differ from 
him very much if he thmks thet the- question does not require to 
be stirred among and by the teachers of human anatomy ın this 
country, The cause of my little paper, in fact, was my having, 
not long before, heard a teacher of human anatomy, at a similar 
meeting, call in question the whole argument from rudimentary 
structures. I attmbuted no importance to my further 
than that, in bringing forward the diverticulum, it submitted an 
illustration for the argument which does not admit of cavil, 

Aberdeen, Nov. 22 JOHN STRUTHERS 





The Atmospheric Telegraph 


WILL permit one of your subscribers who is interested in 
the credit of the English telegraphic system, to supplement your 
article of November 27 by a remarks? 

means of air was 


The distribution of oe a 
introduced by Mr. Latumer Clark, and had employed by 
the Elechic Telegraph Company long before it was adopted 
either in Berlin or Paris. 

The Times artucle of November 15 deals with the undertaking 
of the Pneumatic Despatch Company for the conveyance of 
parcels and goods, not messages. The whiter incidentally men- 
tions the transmission of m but scarcely secins tu have 
been aware of the extent of the on message syren 

If I might encumber your valuable ee by sta wucs, I could 
show that the pneumatic system of the Postal Telegraphs, or even 
that of the Electric Telegraph Company at the ume of the 
transfer of their undertaking to the State, will bear comparison, 


e 


e 
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both as to extent and efficiency, with that of Paris, effective as 
the letter is. 
The system is loyed in Manchester, Liverpool, Birming- 
ham, Glasgow, and Dablin. R. 5. CULLEY 
Engineer-in-Chief of Postal Telegraphs 
General Post Office, Nov, 29 








SENSATION IN THE SPINAL CORD 
HE principle which I endeavoured some yeart 


,ago to get eg, rae as the directive principle 
of research in Nerve Physiology, was that everywhere 
identity of Tissue carted with it identity of physio- 
logical Property, and that similanty in the struc- 
ture and connections of Organs involved corre- 
sponding similarity in Fanction. Although these 
premisses were almost truisms, the conclusion drawn— 
that all nerve-centres must have a common Property, and 
siutilar Functions—was téo much opposed to the reigning 
doctrine, to find eral acceptance. Especially was it 
resisted in its application to the functions of the Spinal 
Cord ; and fis banus ef the two hypotheses anon 
namely, that Regex Action did not involve Sensibility, an 
that the Brain was the sole Organ of the Mind. Following 
in the track so victoriously opened by Pfluger. I brought 
forward whas seemed to me decisive evidence of the 
sensational and volitional functions of the Spinal Cord ; 
but this evidence has not been generally deemed conclu- 
sive by those whoseverdict is authontative. Neither in Ger- 
many nor in England have the majority of physiologists 
consented to regard the actions determined by tthe Spinal 
Cord in the absence of the Brain as sensitive actions. 

This is not the place to examine the insufficiency of the 
evidence which is held to exclude sensation from Reflex 
Action, nor to exhibit the irrationality of the conception of 
the Brain as the Organ of Mind which, as I have else- 
where said, is not more acceptable than would be the 
paranel conception of the Heart as fhe Organ of Life. 

he purpose of the present paper is restricted to the 
examination of the most striking expenmental evidence 
against the sensational function of the Spinal Cord, which 
to my knowledge has hitherto been advanced. I had 
intended reserving the cnticism for its appropriate place 
in tbe “Problems of Life and Mind,” but an article by 
Mr. Michael Foster which has just appeared (Fournal of 
Anatomy and Physiology, Noyember),on the Eifects of rise 
of Temperature on Reflex Action, induces me to bnng the 
subject before the readers of NATURE, in the hope that 
some of them may re-investigate it and record their results. 

I will merely remark that the microscopic investiga- 
tions which have recently been made with greatly in- 
creased powers and better methods of preparation, have 
more and more confirmed my assertion of the histological 
identity of Spinal Cord and Brain. On the other hand 
the experiments of Goltz (Funcitonen der Nervencentrendes 
Frost 1869, p. 128) seem to supply direct evidence 
against the identity of property ; and this evidence cannot 
be ignored. 

Goltz observed that a frog, when placed in water the 
temperature of which is slowly raised towards boiling, 
Inanifests uneasiness ag soon as the temperature reaches 
25° C., and becomes more and more agitated as the heat 
increases, vainly struggling to get out, and finally, at 42° 
C., dies m a state of ngid tetanus. The evidence of feel- 
ing being thus manifested when the frog has its brain, 
what ıs the case with a brainless frog? ft 13 absolutely 
the reverse. Quietly the anımal sts through all the suc- 
cessions of temperature, never once manifesting uneasi- 
ness or pain, never once attempting to escape the impend- 
ing death. “ The spinal soul sleeps, perhaps ; it takes no 
heed of the danger. One must waken it I touch with 
acid the skin of its back in that part which is raised above 
the surface of the water. Sau/tly and surely the hind paw 
ts brought to bear on tt, and the acid on the irritated spot ts 
uiped away, then theleg resumes its comfortable position.” 
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The water grows hotter and hotter, but the brainless frog 
never moves, till, at 56° C., it expires in a state of tetanus, 
This contrast is assuredly marked en and most 
readers will be disposed to admit that if the ani- 
mal can endure, without ifesting even uneasiness, 
what in the normal animal uces every sign of intense 
pain, the conclusion that the brainless animal feels no- 
thing, and therefore that his S Chord is not a sensa- 
tional centre, is irresistible. is conclusion I altogether 
reject. Not that I question the facts, for I have verified 
their accuracy ; and Mr. Foster, who has- 
fied them, only points to the new difficulty which they 
raise, namely, why the brainless frog is not excited to re- 
flex action by the stimulus of hot water? It is, therefore; 
the interpretation of the facts to which attention must be 
drawn; and to make this complete, let me here note 
counter facts which my ts presented. . 

The brainless frog is so# insefisible to the heat, ww/ess 
the insensibility be gradually produced. If its foot be 
ae n the hot water the leg is violently retracted ; 
and if the whole or of the body be immersed, 
the frog struggles ently, and rapidby into a 
state of tetanus. The difference between the behaviour 
of a normal ee ane a brainless frog when saddenly im- 
mersed in very hot water is not greater thaw might rea- 
sonably be anticipated between animals uninjured and 
animals with one great sensitive centre rem 

- These facts are substantially confirmed by the facts 
brought forward in Mr. Fosters‘paper. - He also finds the 
legs of a decapitated frog withdrawn by reflex action, as 
soon as the temperature of the water reaches a little over 
30° C. “ However slowly the water be heated, the feet 
are always withdrawn at a temperature of 35° or earlier.” 
But he observes that when the whole body is immersed 
and the water gradually heated, no mavement, or only the 
very slightest spasth of the muscles of the legs takes place. 

The point to which he draws attention is, that whereas 
the stimulus of hot water apple to the foot causes re- 
flex action, applied to the whole leg or the whole body it 
causes none; his ion is that the depressing 
influence of heat on the Spinal Cord destroys its reflex 
powers, This explanation seems to accord very well with 
all his observations, but is not in eccordance with the 
fact mentioned by Goltz of the s wiping away the acid 
which is dropped on: its back; a clearly manifesting 
the presence of reflex sensibility. 

It is this fact which I should urge against Goltz, and all 
who share his views. It es, to my mind, that although 
the frog remains motio in the heated water and shows 
no sign of pain from the stimulus of heat, this is assuredly 
not because Sensibility in general is gone, but simply 
because Sensibility to femerafure is gone, It is not 
necessary to refer to the many well-authenticated cases of 
analgesia without ansesthesia, 
temperature without insensibility to touch ; I will parallel 
Golts’s case of the brainless suffering itself to be 
boiled without moving, by the case of the with its 
brain and other nerve centres intact, allowing its legs to 
be burnt to a cinder without moving. In a paper read at 
the Aberdeen Meeting of the British Association, I 
brought forward some experiments on frogs after their 
skins had been wholly or partially removed. (There were 
small patches of skin left on the head wherewith to compare 
the effects of stimuli): These frogs assuredly had not lost 
their Sensibility; they responded, as ae to any sti- 
mulus applied to the patches of skin which remained; 
and as Tesponses were the responses of animals in 
possession of a brain, no one would explain them away 
as mere reflexes, Yet these sensitive frogs allowed their 
flayed limbs to be pinched, pricked, cut, burnt with acids, 
and even burnt to a cinder with the flame of a wax taper, 
yet remained motionless under all these stimuli, though a 
touch on the patch of skin would make them wince or 
hop away. i 
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I did not try the experiment of boiling one of these 
but who can deny that thè- insensibility they presen 
with their brains and without their skins, is even greater 
than that presented by brainless frogs with their skins? 


oe or ei ae ail Ghia eae adic eee 
capable of feeling the stimulus of hot water, which, when 
the brain is intact, is felt intensely ; and: the conclusion 
drawn is that the spinal cord is not a sensational centre. 
But this point is blunted when we find that the frog is 
equally insensible to the heat, when its brain is intact and 
Cais the kan xeanoved, Ought we to conclude that the 
skin is the sensational centre? The one conclusion would 
be as logical as the other, f . 

Mr. Foster, who is only treating of the influence of 
temperature, asks why the sensations and cerebral pro- 
ceases are not dulled in the same way as he supposes the 
Spinal processes to be dulled by heat? “ The answer,” 
he says, “is that a less intense sensory impulse is needed 
fa call forth @ Morenn of volition, that is, a movement 
carried out by the encephalon, than an ordinary reflex ac- 
tion, that is, 2 movement carried out by the spinal cord 


alone. The water as it is being warmed su a move- 
ment to the intelligent frog long before it is able to call 
forth an unintelligent reflex action, The first move- 


ment of the frog, the removal of any part of his body out 
of the water, increases the effect of the stimulus ; for the 
return of the limb to the water already warm gives rise to 
a stronger stimulus than contact with the water raised to 
the same temperature while the limb is still in it; and thus 
one movement leads to another and the frog speedily be- 
comes violent. It is nearly the same with- the brainless 
frog when a movement-has for some reason or other been 
started ; only in the observations we have been dealing 
mei this initial anea is wanting.” Pi 

us com e energetic movements of the normal 
adh m the Aiea of movement in the brainless 

ith the energetic movements of a w man in a suf- 
focating atmosphere, and the absence of movements in 
the sleeping or stupefied man in the same atmosphere, 
and all the phenomena are clear, The waking man 
and normal frog are alert and alarmed. eee 
man and brainless Chae beet Inst of 
our being surprised at i manifesting so 
little Sensibility when the gradually-increasing heat is 
threatening its existence, we ought to be surprised at its 
Tatio ag to much Sensibility as a thousand experi- 
ments ; eapecially when we see: that If the Kek 
be suddenly applied the Sensibility is manifested as 
eguaily energetic in normal and in mutilated frogs. 

In conclusion, let it be observed that unnecessary ob- 
stacles are thrown in the way of rational interpretation 
when connotative. terms such as Spinal Son? (Rücken- 
marksesls) are adopted, It is one thing to assign a general 
physiological Property, such as Sensibility, to the nervous 
centres; another thing to assign a term which is the ab- 


GEORGE HENRY LEWES 





THE ARTISTIC REPRESENTATION OF 
NAT URE* 

MHE late autumn or evayyo introduces to the public 
a large supply of gorgeous volumes otup” in 
lavish fashion with handsome plates and lig tly-written 
letter-press, which Soe petar i spoken of as Christmas 
Books, and are intended to be the means for the material 
expression of the generous feelings which that season is 

* “The Life and Habete of Wild > Thoetrated igu. 
J. WoE (itacmilan, 3875) AeA ar 
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supposed to evoke. The work to which we wish to call 
attention is not intended to be one of these, though 
its exterior appearance might, at first sight, be thought to 
warrant the supposition. It is a special work brought 
out under special circumstances, and, as we are told in the 
preface, the plates have been engraved for nearly seven 
years. We refer to it, and shall speak of some of the 
pictures in detail, as showing the service which Art can 
render to Science by a fai representation of Nature. 
The more scientific Artis, the more successful and themore 
impressive she will be; only by a thoroughly scientific 
study of his subject and its surroundings can an artist 
to achieve complete success. 

‘The book derives a special, though a painful inte- 
rest, from the fact that it contains the last series of illus- 
trations which will be drawn by a highly-talented German 
artist—Mr, Wolf—the previous productions of whose pencl 
are so well known to all who find pleasure in the®study 
of the animal world. The volume is illustrated b 
twen lates, beautfully engraved by Messrs, J. W. 
and E, ymper, each of which depicts some stirring 
scene in the life of “our four-footed friends,” or puts be- 
fore us some picture of the life of birds, some of them 

resenting im a terribly graphic manner the struggles 
which pervade the existence of beasts, and render its 
tenure so precarious. Witness the subject of plate 1ii— 
one of the most powerful in the whole series—the death- 
grip of the crocodile’s cruel jaws upon the handsome head 
of the tiger drawn slowly and resistingly beneath the 
Deor the conqueror will make his banquet. There 
is no one who would not feel, in gazing at this picture, a 
strong sympathy with that most splendid of the feline 
tribe in this his death-agony. We do not select this plate 
as superior in draughtmgnship to its fellows; they are 
all of the same high order of merit, tho some natu- 
rally arrest the attention more forcibly others, in 
proportion as the feelings which connect man gud animal 
with his fellow-animals find fuller expression with regard 
to the nobler and higher specimens of animal life. 

And here we would say that pictures like these—not mere 
passive delineations of the outward shapes, but illustra: 
tions of the habits of wild animals—have an instructive 
and suggestive value. They are pictures which set one 
thinking. There is a dramatic reality about them which 
leads the mind into the by-paths of contemplation 
as no still outline can—they irresistibly compel us to comi 
pare with ourselves these denizens of the forest and the 

irie, of the mver and the sea. We seem at once to be 
impressed with the consciousness of their irresponsibility, 
of ther independence of ethical restraints, obeying 
as they do but one law—the law of their kind—which 
incidentally leads them to the destruction of other kınds 
inferior to their own. The half-human looking ape does 
not allow us to predicate the conception of morality of 
any of its actions ; the care of its young which it evinces 1s 
but an exhibition of the instinct of self-preservation which 
es all ies of the higher anımal forms; it is 
difficult to realise that the between man and monkey 
is anything less than a aled difference of kind. Many 
other reflections are suggested by a sympathetic survey of 
such animated drawings as these, but we will not weary 
our readers with subjective digressions, which must neces- 
sarily. vary with the individuals who indulge -in these 
reflections ; we are only eager to impress the superiority 
in this regard of delmeations of active life and habits 
over mere portraiture, however well executed, of indi- 
vidual forms of life. 

We are glad to be able to reproduce one of the 
most pleasing of the plates which adom Mr. Wolfs 
work—* The Island Sanctuary.” There is a peaceful 
lonely beanty about this representation of ihe osprey’s 
haunt, which at once arrests the attention and forms 


a strong contrast with the depictions of the more. 


savage warfare of species, against species, of panther 


e 


inst doe, of lion against deer, of wolf against boar, 
which are contained iù the same volume with it. The 
siesta of the jaguar (plate ix.) and the bath of the large 
pachyderms, elephants and hippopotami (plate x.), are two 
of the most striking drawings in this volume, the former 
especially we think inimitably excellent. There is an 
idyllic completeness in the representation of the largest 
of the American cats taking its ease during the midday 
heat on the branches which overhang the river. Without 
going tito further detail concerning the separate pla 
which require to be seen to be appreciated, we woul 
mention one more, Catching a Tartar (plate xviii.), the 
most sensational in the series, very forcibly drawn, 
the dead or dying owPæ wings have lost their motive 
power, but in their outstretched hugeness serve to break 
the rapidity of the descent and save the weasel, whose 
“ cunning has proved more than a match for the strength 
of the more powerful” bird. 

We speak in a somewhat popular strain of Mr. Wolf’s 
work, not with any intention of treating it as one of the 
hastily concocted products of the winter season, which, as 
we have said, it is noteneant to be, but rather from a 
belief that it will ap to those who, without a special 
scientific or zoological training, have yet a genuine love of 
pee pear the varied phases of life in beast and bird, 


who beleve with Coleridge, that 
“t He prayeth well who loveth well 
Both man and bird and beast,” 
and to such as these we can say that this volume is of no 
common sort; the pictures are such as stir the i a- 


tion and please the while, as justly remarked by 
Mr. Wh in his p e their value is greatly en- 
hanced fete “power of delineating specific characters ” 
which is displayed. 

We must not omit to mention, in connection with Mr. 
Wolfs plates, the letterpress which accompanies them, and 
which is from the pen of Mr. Daniel G. Elhot, of the United 
States. It is, of course, in this case subservient to the 
drawings which it interprets. In bis Veg dese preface, 
to which we have already referred, Mr. Whymper tells 
us that Mr. Elliot has laid aside the scientific treatment 
of his subject, for which he is fully capable, as bearing in 
mind that “the book is intended for the general public, 
and not for a class.” Our American cousins are always 
masters of the art of depicting in animated and pıc- 
turesque fashion all that is of interest in life and action, 
whether in man or in beast; and Mr. Elliot has not 
failed in the task set before him ; he has steered clear of 
fulsomenesg, and cannot be accused of padding; his 
writing is instructive with respect to the habits of ani- 
mals, and is not of that ejaculatory kind whicb too often 
accompanies pictures and seeks to impress the character 
of eloquence iby a copious interlardmg of interjections. 
We can give in one quotation a fair example of his por- 
tion of the work. Speaking of the gorilla he says .—“ In 
the pathless tracts of those ancient woods, distant even 
from the primitive abodes of hardly less savage men, in 
company with the fierce inmates of the Jungle, the gorilla 
dwells, surrounded by his family. Peacetully they pass 
the day, seeking the various fruits that in many a cluster 
hang from the lofty trees, paying generally but little at- 
tention to what is passing below them. But if any un- 
usual sound breaks the stillness of the woods, or a strange 
form be seen approaching their vicinity, then the females, 
bearing their young clinging fast to them, flee away into 
the still deeper recesses of the forest; while the father 
and protector of the small community, swinging himself 
rapidly from tree to tree, teanng loose the vines tha. 
stretch across his passing form, advances towards the 
object of their fears, and before imitating the rest in their 
speedy flight, satisfies himself in regard to its presence, 
and then with many a hideous grimace, and shoit hoarse 
call, demands to know, in impatient tone, Who comes 
here ?” 
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ON THE SCIENCE OF WEIGHING AND |Ít and is weighed separately against a counterpoise by 


MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 


IX. 


N the comparison of standard weights, the difficulty 
I and risk of error in determining the weight of air dis- 
placed by them is to be avoided by weighing them not in 
air, but in a vacuum. Two methods are employed for 
this kind of weighing. 

In the first and simplest method, when an ordinary 
balance of precision is used, each standard weight is 
placed in an exhausted receiver just large enough to hold 





Borda’s m Sensible discordances have, however, 
been found in the results of this method of weighing in 
exhausted receivers, which render its use inexpedient 
when scientific accuracy is required. These discord- 
ances are perhaps attributable to a small quantity of air 
being present in the receiver during the weighings, the 
amount of which cannot be accurately determined. Av- 
other probable cause is a change in the temperature and 
atmospheric pressure affecting the balance itself and the 
weights in ‘te pans during the long time necessarily 
occupied tn the whole process of this method of weighing. 
Indeed it may be generally stated as a rule that the ris 

of discordances in the results of weighings is in proportion 


oe es 
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to the time occupied in the operation, Such discord- 
ances are not found when the wiighings are made by the 


second method, when a vacuum balance is used, that ıs to 
say, when the ce case itself is made an exhausted 
receiver, 


A vacuum balance has been constructed at Paris by. 
M. Delewl, and is now used at the Conservatoire des 
Arts et Métiers, consisting of a balance of the best con- 
eictibn laced in a very strong cast-iron case that can 
be made perfectly ait-tight, This case has four circular 

for giving admittance and light to the inside, 
which are closed with strong glass covers. It bas a 
* Conthred frat p. 49. 
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stuffing box for the handle of fhe lever by which the 
balance is put in action and arrested. This balance has 
been found to give very accurate results of weighing in a 
vacuum. But the comparison of standard weights in this 
vacuum balance takes a considerable time from the ne- 
cessity of opening the case and re-establishing a va 
cuim at least a second time in order to change the 
weights in i art even when Borda’s method is used; 
and occasionally this must be done again if a small 
additional balance weight is required to be placed in 
either pan, in order to obtain a sufficiently approximate 
aes so that the pointer may not the limits 
of the index scale, i 
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Some improvements on Deleuil’s vacuum balance have 
been designed by Prof. W. H. Miller, and have been practi- 
cally carried out in a vacuum balance constracted by Mr. 
Oertling for the Standards Department. The balance 
case consists of a strong brass frame cast in one piece, 
with a rectangular base, two sides, and an arched top. 
Two solid glass plates, each 1? in. thick, form the front 
and back of the case, being clamped to plane surfaces of 
the brass frame, and made air-tight interposing thin 
india-rubber. They are thus removable when required, 
for instance, when any alteration is needed in the balance. 
There is a circular opening 4§in. in diameter, on each 
side of the brass frame, simgar to those on Deleuil’s 
balance, to which glass covers-are fitted. There is no 
stuffing-box, but when the Standard weights to be com- 
pared are placed in the pans, and the balance case 
exhausted, contrivances are arranged for putting the 
«balance in action and arresting ft, for adding any balance 
weights to either pan and removing them, and for inter- 
changing the and weights by’ erring them to 
the other end of the beam, wyhout any disturbance of 
the vacuum, or necessity of opening the gave. 

These arrangements enable the weighings to be made 
by Gauss’s method of alternation. The balance case is 
firmly placed upon a strong mahogany stand. Two iron 
tubes are fixed underneath and opening into the balance 
case, They rest in iron cups containing a sufficient 

tity of mercury. Within each tube is a steel rod 
Aine to the required height inside the balance case, and 
hav at the top an arm of convenient form. By means 
ofa simple lever handle outside the tube, either rod can 
be lifted about an inch, and it can also be turned round. 
By this rotary motion, when the left-hand rod is in its 
normal position, it acts upon two bevelled wh aud 
thus lowers the supporting frame of the beam and puts 
the balance in action ; and by rev the motion, the 
action is stopped. By pieg r to nearly its full 
height, it can made t up one of several small 
balance weights riding on a little rail fixed to the pillar of 
the balance, and transfer it to a similar rail at the top of 
the pan, or to transfer it back again. Again by ralsing 
either steel rod to an intermediate height, and ori oe 
arm under the arched rods of one of the ar oie en 
raising it a little, the pan and weight can be lifted off the 
hook of the beam and osed to a small carriage 
standing upon a railroad near and parallel to the front of 
the balance-case. Ina similar way the other pan and 
weight can be transferred to a second carriage at the 
beck of the case. By means of a cord and pulleys, one 
of which isupon the right-hand steel rod and can thus be 
turned round with the hand, the two carriages can be 
moved to`the other ends of the case, and then each pan 
with its weight canbe attached to the hook at the other 
end of thé, beam. The desired results are all thus 
attained, and the whole action of the balance is open to 
The construction of this new vacuum balance may be 
seen from Fig. 19. A 
` The balance itself is similar in construction to the other 
Standard balances made by Mr. Oertling. It is con- 
structed to weigh a kilogram in each pan. There are 
two Standard thermometers inside the case, one fixed to 
each pillar, and adjustible as to height, so that its bulb 
may be on the same level as the centre of gravity of the 
ht. A mercurial gauge is fixed between the pillars, 
ti ee the same arrangement of three tubes an 
stopcocks communicating with air-pumps and with a 
mano-barometer, as in Deleuil’s vacuum balance. Two 
lass vessels containing chloride of calcium, are also intro- 
uced for absorbing any moisture in the balance case. 


There are two ways of comparing and verifying standard 
measures of ity. The first and most accurate, as 
well as scientific eT a at their contents of 
distilled water ; the second method, which is simpler and 
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more ordinarily used, consists in comparing the measure of 
water contained in them, with the contents of a verified 
standard measure. : 

In weighing the contents of distilled water contained in 
a standard measure, when quite full tothe brim, and with 
the surface of the water made accurately level by a disc 
of plate glass slid over it, Borda’s method of weighing is 
empl The measure with its disc is placed empty in 
one of the pans of the balance, and is accurately counter- 
poised. sabes hd cans pri bh E Pn ey . 
weight of water contained in the measure is then added 
to the pan containing the measure and disc, and is accu- 
rately counterpoised, and a sufficient number of weighi 
is until the mean restmg-point of the balance is 
determined and noted. The standard weight is then 
removed. The measure is exactly filled with distilled 
water, and its peratia er with the i 
of the baronies ed. y difference in RPE 
temperature and barometric pressure from the normal 
tem and is to be compensated by equi- 
valent weights placed either in the measure pan or weight 
pan as waei Ifan equipoise is not now obtain adi- 
tional weights are in the pan until an equilibrium 
is produced, and any difference from the normal cors, 
recting weight for temperature and barometric pressure 





Fia. 90,~—-Field of Micrometer of Microscope. 


either plus or minus, shows the error of the measure in 
relation to its legal weight of water at the standard - 
temperature and barometric pressure. 

For ascertaining the exact amount of the proper cor- 
rections for temperature and barometric pressure, authori- 
tative tables are computed both for ImperiAl and for 
oa Eseri es will be a in the 

apers a to the Fifth Report of the Standards 
Commission, published in 1871 (pp. 81, 193, and 196), 
and to the Sith Annual Report of the Warden of the 
Standards, published in 1872 (pp. 49 and 51). 


With regard to comparing instruments for standard 
measures of length, their construction has necessarily 
varied according to the form of the standard measure.. 
As has been MP Pear the earlier scientific standards 
of length were defined by two points, and all compari- 
sons were made hy means of a beam compass. 

The introduction by Mr. Troughton of the use of 
the micrometer microscope was a great step in aù- 
vance towards the attainment of scientific : 
in the comparison of our standard measures of length. 
It enabled optical observations to be made without 
injurious contact to the defining’ points or lines, and 
thus without interference! with permanence of the’ 
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measures. Several descriptions of comparing appa- 
ratus with micrometer microscopes have been con- 
structed at various times, but all are made upon the 
game principle. The microscope 1s fixed in a vertical 
position, and is provided with a spirit level and with 
screws for accurate levelling and focal adjustment. The 
defining marks of the two standard measures to be com- 
sehen are brought successively under it, their height 

cing adjusted to the focal distance of the microscope. 
Any difference of length between the defining marks of 
the two measures is read off from the graduated head of 
the micrometer. This part of the apparatus consists of an 
endless screw with the very finest Greate having a large 
head divided into 100 parts. The screw is placed ina 
horirontal position, and when turned carries with it a nut 
moving in horizontal guides, together with an open frame, 
which has cobweb lines stretched across it. Two of these 
lines (ò 4 Fig. 20) cross each other at al angles to the 
axis of the screw, and so that a line bisecting them is 
normal to its axis, Two other lines (¢ c) are placed nearly 
close, and parallel to each other and normal to the 
axis of the screw; and there are two longitudinal lines 
(d d) parallel to the axis of the screw, by means of which 
this axis is made parallel to the axis of the measure 
under observation, When turning the screw, the number 
of revolutions is read off by the aid of a pointer from a 
rack (a) placed at the edge of the open frame and parallel 
to the screw, whilst the number of divisions in one revolu- 
tion is read off on ene head of the screw, froma 
fixed line marked on the upper surface of the microscope, 
Loolang through the pee ian of the microscope at 
the magnified ten hundredths of the inch 36—37 
marked on the subdivided standard yard of the Standardy 
Department (here inverted), the field of the microscope is 
seen as re ted in Fig. 20. 

In this Fe the cross lines are used for observation, 
and are seen adjusted to the 0'031m line. The pointer 
at the rack shows the screw to be turned between one and 
two revolutions from the middle of the field. 

All micrometer microscopes used for the comparison of 
standard measures of as, ar are constructed upon the 
principle thus described, - But there are various kinds of 
arrangements for supporting the standard measures in a 
proper position, and for more conveniently bringing their 
defining marks under the microscopes. Under one of the 
ig ra pares micrometer diel ar used, 
an ed over the supporting apparatus, w or the 

on at a transversal 


purpose of comparison, has and a 
longitudinal displacement. 
The two stan measures (denoted as A and B) being 


placed with their axes exactly parallel, and their defining 
marks as nearly as possible in the same line normal to 
the axes, the left-hand defining mark of A is brought 
under the microscopé, and the position of the micrometer 
read off on the index scale and noted. By the transver- 
sal displacement, the left-hand defining mark of B is next 
brought under the microscope, and the reading of the 
index scale noted. The two measuring bara are then 
moved their whole length by longitudinal displacement, 


and the right-hand marks of A and B suc- 
cessively read off and no thus affording the means 
of ascertaining the difference of length of the two stan- 


dard measures. The temperature of the bars at the 
beginning and end of the observations must be deter- 
mined by thermometers, and the mean temperature noted, 
and allowance must be made by computation for any dif- 
ference of length arising from unequal expansion or con- 
traction of the two bars, when this tem differs 
from the standard temperature. For this purpose itis 
absolutely necessary that the coefficient of expansion of 
each standard bar must be previously determined. 

This method of comparing with a single microscope is 
used in France, but not in England, where the msk of 
error arising from the longitudinal movement of the bars 


is avoided by using two microscopes, and only a trans- 
versal displacement of the bars during the observations, 
although there are also means of longitudinal displace- 
mient Tor the purposes of adjustment. The objection 
mairei geint e une cag ihe A e dis- 
tance between them may vary during the period of ob- 
servation by the a eects or contraction from alteration 
of temperature of material which unites them, is ob- 
viated by fixing them firmly and independently upon a 
solid stone support. 
Placing measuring bars directly upon a plane support is 
objectionable. It has been proved that there is a risk of 
i ces in co: isgns being caused by almost un- 
discoverable inequalities in planed surfaces, as wellas by a 
difference of temperature in the plane surface and the 
under surface of the measuring bar, when thus placed. 
To against this risk, the bars are naar 
upon rollers, and the nfteasuring bars ought to stiff 
enough to bear to be supported upon a few points at which 
rollers can be conveniently applied. For a short bar two 
rollers are sufficient ; fona longer bar more supports are 
ired. Thee yard bars are supported upon 
ight rollers, and it is always requisite that each support 
should exert the same vertical pressure upwards, in order 
that the interval between two points upon the surface of 
the bar may not be altered by the flexure. This object 
is attained by a proper arrangement of levers ; and it is 
easily seen that an arrangement of levers by which equal 
pressure upwards may be exerted at four or eight points is 
very simple. Each bar rests upon two brass lever-frames. 
It has been shown by the Astronomer Royal, in his 
prnted in the R Astronomical Soctety’s 
Memoir vol. xv., that the value of the intervals (supposed 
equal) which ought to exist between different supports of 
a bar, each support exerting the same vertical pressure 
upwards, is as follows: # being the number of supports, 
the resulting intervals of supports is :— 
length of bar 
In order to ascertain with- scientific precision how far 
the results of comparisons of standards obtained by the 
use of weighing and measuring instruments are to be 
depended upon for their accuracy, a calculation is to be 
made of the probable error of every such result, whether 
it be the result of a single comparison, or the mean result 
of any number of comparisons. And when other elements 
are to be taken into account, it is necessary that the 
probable error of each computation should be determined 
and allowed for before the results of comparison can 
be determined and allowed for. 
The mode generally adopted for calculating the probable 
error is based ù on the method of least squares, and is 
fully stated by the Astronomer Royal, ın his “ Theory of 


Errors of Observation,” pp. 44-7. - 
H. W. CHISHOLM 





EARTH-SCULPTURE * 
II. 


OU are aware that the revival of the half-f 

doctrines of the early Scottish School of Geology has 
not been without vehement protest on the part of the 
older geologists, who have been inclined to treat them 
rather as novelties and departures from the older and 
purer faith, No one resisted them more determinedly 
than my much-missed friend and benefactor, the late Sir 
Roderick Murchison. He looked with regret, and even, 
perhaps, sometimes with a little alarm, upon their ad- 
vance, and to the last he battled against them. He was, 
indeed, in this country the leader of his party, which has 
been called the “ Convulsionist School,” and his death 


* Opening Address to the Edinburgh Geological Socis Prof. Geikie 
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has, doubtless, been a severe blow to that school, asit has 
been a loss to all who admired a straightforward, cour- 
teous, and undaunted antegonist. 

~ Other members of the party have, however, in more or 
less direct ways, lifted up their voices of protest. I 
select this evening one of these antagonists, partly because 
he has eaten more and more energetically than my 
other, Pecans a gem deal of his speaking has 
Se ae ord cpg And here I am at I 
to: 
In the summer of 1865 I published a little volume, aoe 
out of prmt, on “The. Scenery of Scotland, viewed in 
connection with its Physical Geology.” The object of 
that work was to show how completely the Huttonian 
doctrine of earth-sculpttire was borne out by the moun- 
tains and valleys of the northern part of island. I 
distinctly disclaimed any novelty or originality on my 
own, part in ihe brodd doema Which 1 Pied t enforce 
My ‘veneration for Hutton and Playfair had been from 
Boyhood profound ; pcg and again in the pages of my 
book I quoted th d_spoke gf them as the founders 
of the school to which I fessed m æ loyal adhe- 
rent, and in which I a boast such frends and col- 


Uagosad Pit and Kamiy 
was well aware, and stated E une 
views to which I had been led “ran counter to what are 


still the impressions on this subject,” and that 
I was to find them disp or eE 
Convin however, of their essen truth, I looked 


forward to a time when what Nehe then be regarded as 
mere dreami wh what ight then e eed as 
of the work of geology. The views put forward 


in the volume met, in with an amount of eral 
~ acceptance which I could hardly have anticipated. Bat 


at a the expected opposition made its a 
he Geen 1868, his Grace the Duke of A of Argyll 
read to the ical’ Society of London a pa 


, titled “On the Physical Geography of 

connection with its geological structure.” Ahern 

„title was chosen, the paper proved really to i em be: 
to end a critiasm of my little book, which, in- 

feat he author candidly acknowledged to have served 

him as “the best text he could find.” ` 

It seemed to me that 


To that paper I made no reply. 
the noble author had failed to eive the bearing of the 
whole ent from geological waste, as eee by 


l structure. Hus objections pct m 
Sane anticipated in the book which fed call = 
forth, I did not see how I could make my Solis 
any amount of additional argument. ‘ But further, his 
Grace had bégun his-communication with a sentence in 
“which he stated that the views set forth by me “ seemed 

gaining und with the younger ool of geolo 
gists,”—fatal ion, as it occurred to me, for I felt 
that what was called the er school must eventually 
take the place of that whiles styled itself the older, and 
that if it remained true to its belief, the views which were 
now called in question would carry the day without any 
of mine. Every month shows more fully the 

justice of this anticipation, = - 

I was content to let the matter rest ; nor would I recur 
to it now, but for the following reasons. Since that time 
the Duke of I has become President of the Geolo- 
gical Society of London. In his recent address, and in a 
separate communication to the Society, he has returned 
to the subject of the origin of the present features of the 
land, referring to his former paper as “an argument which 
had not been met by any answer in detail,” and adhering, 
therefore, to the views there ressed. As to the non- 

pearance of any “answer in detail” from myself, I can 
give no other explanation than that I considered my little 
book sufficiently detailed for its purpose, and believed 
that it already anticipated and answered the argument of 
my opponent. That is still my belief. 


But a broad challenge addressed to the general body of 
geologista by the President in the official Address which 
annually gives to the Society and the world, is not the 
same thing as a criticism fram one member of the Society 
upon the work of another member. In the interests of 
scien 
now called for against doctrines promulgated at this late 
~date in the prapti from so oe and honourable position 
as the Chair the Geol ociety of London ; 
and as I have been cecil singled out for attack, it 
appears to me to be o act of duty to vindicate, not 
my own position y, but the reputation of that 
“younger school” which is accused of seeking to pervert 
the geological mind from the ancient and true creed. ‘If 
= doctrines maintained by the President were to be- 
diffused, which, happily, is now impossible, 
ther would nie to paralyse in one im t 
branch of the science ; for, as far as relates to the ry 
Se toa en of the land, they werd ease assuredly 
own n us whos the pre-Huttonian 
No one Aoa ih a Society of London has 
chosen as its Poe can fail to-command the 
attention of geologists all over the world. And while I 
gladly acknewledge this right, I would also express the 
gratiication which is widespread among the brethren of. 
e hammer in this country that the Duke of Argyll, in 
the midst of so many and so onerous, as well as honour- 
able duties, should find time to take a lively and active 
interest in the p of geology. I admire, too, the 
with which he _Wields his pen, and the boldness 
with which he gives his judgment-among disputed ques- 
tions. He has once more thrown down his geological 
Banie i and if I venture to take it up, and accept his 
e it is in the full consciousness of the presence of Bi 
adversary who, while dealing hard blows himself, will 
ac of war may 
to him 
I have already alluded to the natural impression that 
when we look at a region of rough mountains formed out 
of hardened and contorted rocks, we behold in the exter- 
nal outlines the direct results of the subterranean force 
which the rocks were altered and crumpled. This’ 
ious inference is far older than the days of geological 
inquhy. But surely ıts mere obviousness is no argument 
for its truth, any more than the rising and setting of the 
sun prove the earth to be the centre of the universe. In 
the volume already referred to I spoke of it as“ dealing ` 
with that dreamland of conjecture and speculation lying 
far beyond the pathwdys of science, where one has no 
need of facts for either the foundation or superstructure 
of his theory. It thus requires no'scientific knowledge or 
training ; it can be appreciated by all, and may be applied 
to the of a mountain chain“ by one to whom the 
very name of geo is unknown.” But to k 
that this common and instinctive notion is yet a mislead- 
ing one, requires an acquaintance with geological structure 


which com ively few have an dl of obtain- 
ing, and which a to be not alwa y acquired 
at second-hand. I have watched the ara geological 


literature on this question during the last decennium, and 
the result has been to convince me that the notion, or 
rather the prejudice which I am combating, is in some 
minds so deeply rooted that it cannot be got rid of by the 
reading of any number of books or ‘treatises, and, of 
course, still less by the writing of them, Simple as may 
be the statement of the ing principles and facts 
relative to that waste of the ’s surface to which the 
term Denudation is applied, there oe ee I firmly believe, 
no part of geology more difficult adequately to realise. 
So striking are the difference and contrast between the 
magnitude of the results adduced and the apparent insig-. 
nificance and impotence of the forces which are alleged 
to have produ them, that the mind not papin y 
hesitates to associate the ong with the other in the rela 


therefore, it seems to me that some protest is. ` 
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tion of cause and effect. And yet it is only in pro oh 
as one is enabled to master this subject that he is pre- 
pared to understand, far less to discuss the origin of the 
present contours of the Jand. 

In the volume which the Duke of Argyll has singled 
out to bear the brunt of his attack, I carefully stated at 
the commencement that I proposed to consider the prob- 
lem only “in so far as it es to the history of the 
scenery of Scotland.” I laid down no universal law or 
dogma by which the hills and valleys of every other part 
of the world were to be explamed. I knew the mountains 
and glens of Scotland ; I had wandered over them and 
studied them from boyhood ; trained in the severe and 
ldborious school of the Geological Survey, I had mapped 
many hundreds of square miles of their surface, across 


some of the most oo pieces of geological struc-- 


ture in the kingdom. It was not, therefore, in any spirit 
of rashness, or novelty, or dogmatism, but with the grow- 
ing convictions of many years of experience and in the 

jef that a service to the cause of geological inquiry in 
this country could be done, that I ven to launch my 
little book upon the world. I was well aware that other 

ions exhibited features not seen here, and that for these 
other explanations might require to be found. But it was 
then no of my subject to travel beyond my own 
domain. en the principles for which, in common with 
my able colleagues in the Survey, I contended were firmly 
established in relation to the scenery of this country, it 
would then be time to consider how far they were applic- 
able elsewhere. That they would be found to be not 
merely of local but of wide general import I then held to 
be probable, and I now know to be profoundly true. 

One main object of my chapters was to show how the 
present hills and valleys of Scotland had come into ex- 
istence gradually, one by one, during an enormously pro- 
tracted period of geological-waste ın the manner to which 
I have alread erred this evening. I adduced copious 
proofs from ail parts of the kingdom in support of this 
view, similar proofs having been already triumphantly ac- 
cumulated by Mr. Jukes in Ireland, and by Prof. Ramsay 
and others in England. 

Far from ignoring the influence of geological structure 
upon ext form, I might even have been charged with 
having brought forward a needlessly ample accumulation 
of evidence to show how constantly the resulting contours 
of the country have been determined by the ement 
of the rocks. I showed how ancient, in a peclogical 
sense, the denudation of the country had been, and how 
thoroughly it had done its work upon the surface, no 
matter whether the rocks had been originally formed as 
mere soft mud or had been once ın actual fusion. I dwelt 
on the remarkable fact that asa rule the valley» do not run 
along lines of fracture, and quoted ın support of this 
assertion the published maps of the Geological Survey 


of the three kingdoms. To these and similar statements - 


of sober fact which are now part of the common stock of 
seals knowledge, his Grace opposes such phrases as 
ese; “The facts assumed a my opinion, to a large 


extent purely pLa ? “ This assertion is erroneous,” 
“ extravagant demands,” “inventions and imaginations,” 
and so on, 


(To be continued) 








NOTES 

Tur annual meeting of the Fellows of the Royal Society was 
held on Tuesday at Bullington House. The renrmg President, 
Sir George Biddell Ary, K C.B, delivered the inaugural ad- 
dress. The presentation of the medals followed. The Copley 
Medal was awarded to Professor Helmholtz, the distinguished 
physiologist, physicist, and mathematician, of Berlin, ‘‘ whose 
memoirs have ranged through nervous physiology, hydro- 
dynamical theory, instiuments gs the ophthalmometer and the 


ophthalmoscope) for exact measurement and for medical exami- 
nation of the eye, and other important subjects, and have been 
generally recognised as giving realgdditions to our knowledge.” 
A Royal Medal was awarded to Prof Allman, F.R.S., “for his 
numerous zoological investigations, and more especially for his 
work upon the Tubulanan Hydroids, The subject of these 
labours is one upon which few persons are qualified to enter ; 
and the Council are impressed with the delicacy of the work and 
the value of the scientific results.” A Royal medal was awardep 
to Professor H. E. Roscoe, F R.S., of Owens College, Mar- 
chester, ‘‘for his various Chemical Researches, more especially 
for his investigations of the Chemical Action of Light, and of 
the Combinations of Vanadium.” Dr, Joseph Dalton Hooker, 
CB., was elected President of tha Society. 


Tue alleged reply of the Government on the subject of an 
Arctic Expedition as repoited in the daily papers (Daily 
Telegraph and Pall Mall Gasette) is calculated to convey a very 
erroneous impression. Mr. Gladstone has requested that he 
may be furnighed, in writmg, with the reasons for the despatch 
of an Arctic Efpedition, before receiving a deputation on the 
subject. Those reasons, which we believe to be quite con- 
clusive as showing the propiiety of despatching an expedition 
next year, will at once be furnished to the Prime Minister, 


ProF. A. W. WILLIAMSON has been elected a Correspondent 
of the French Academy. 


Tax Duke of Northumberland has been unanimously elected 
President of the Royal Institution, in succession to the late Sir 
Henry Holland. 


Tux probable arrangements for the Friday Evening Meetings 
of the Royal Insutution before Easter 1874, are as follows — 
Jan. 16; The Acoustic Transparency and Opacity of the Atmo- 
sphere, by Prof. Tyndall, F.R.S. Jan. 23: Recent Discoveries 
m Mechanical Converston of Motion, by Prof. Sylvester, F.R.S, 
Jen. 30: Weber and his Times, by Sir Julius Benedict. Feb.6: 
The Heart and the Sphygmograph, by Alfred II. Garrod, Fel- 
low of St John’s College, Cambndge. Feb. 13: The Oppo- 
nents of Shakespeare, by Dr. Doran, F.S.A. Feb. 20: The 
Autotype end other Photographic Processes and Discoveries, by 
Vernon Heath Feb. 27: Men of Suence, their Nature and 
Nurture, by Francis Galton, F.R.S. March 6: Venws’s Fly-trap, 
by Dr. J. S. Burdon-Sanderson, F.R.S. March 13: Graphic 
Representations of Musical Sounds, by M. Conu March 20; 
The Temperature of the Atlantic. by Dr. W. B. Caipenter, 
F.R.S, Registrar Univ. Lond. March 27; The Physical His- 
tory of the Rhme, by Prof. A. C. Ramsay, F.RS., Director of 
the Geological Survey of Great Britain. 


Sin SAMUEL Baxgr has quite recovered from his recent in- 
dispomtion, and will on Monday next address the Royal Geo- 
graphical Society upon his adventures in Africa. 


WE regret to announce the death of M. De La Rave at Mar- 
scilles on Nov. 27, on his way to Cannes. He had had an 
apoplectic fit about a fortnight previously, from which he seemed 
to be slowly recovering, though greatly shattered in intellect. 


We rejoice to learn that at a convocation held at Oxford 
on November 27, the grant alluded to in Nature a fort- 
might ago in connechon with Dr. De La Rue's gift of astro- 
nomical apparatus to the University, was acceded to in a 
manner creditable and granfying to all concemed. Thus the 
University has, we believe, established the foundation of 
what ought to become a very useful Observatory for A’« 
tronomical Physics. One immediate result, we hope, will 
be to excite Cambridge into vigorous action. Oxford de- 
serves great credit for the efforts she has made dmmg the 
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` pest few years to encourage the study of physical science; we 
_ -~ hope the results will lead her to do so to a still greater extent. 


” Tus fund being raised for the purpose of providing a suitable 
memorial to the late Prof Sedgwick, of Cambridge University, 
reaches nearly 10,000, The form of the testimonial will be, 
some new and suitable buildings for the schools of geology, and 
a full-length statue of the late professor, 


Tux Cape mail brings word that the Challenger has arrived 
at Simon’s Bay. On her voyage from Bahia she touched at 


- Tristan d’Acunha, and made a survey of the groups of islands 


to which it belongs. Two Germeng were found who had lived 
there for a couple of years, and who gladly svailed themselves 
of the opportunity of leaving. 

Tue annual course of lectures of the Brown Institution, under 


~ the Government of the University of London, will be delivered 


in the theatre of the University by Dr. Burdon-Sanderpon, 
F.RS., on successive Tuesdays and Fridays during the present 


- month, at 5 o'clock in the afternoon. eThe first lecture will be 


given on Tuesday next the gth inst. e 


Prorgssor E, Weiss, of the Vienna Obacrnatary: we learn 
from the Bulletin International of the Paris Obsematory, has 
identified the comet recently discovered by Coggis, with the first 
comet of 1818, discovered by Pons at Marseilles. 


We understand that the Lords of the Privy Comcil on Edu- 
cation have decided to unite the Professorships of General and 
Applied Chemistry in the Royal College of Science, Dablin, 
and that this joint professorship will be conferred on Mr. Gallo- 
way, for many years the Professor of Applied Chemistry to the 
College. The only vacancy to be now filled up in the college staff 
is therefore that of the Professorship of Zoology. 


Prov. N. L. SALER, Geologist of the State of Kentucky, 
in a recent letter to the Frankfort Yoman, makes a rather 
novel suggestion for improving the nevigation of the Ohio River, 
and at the same time preventing the enormous destruction of 


“property which its floods now occasion at intervals, by washing 


away its banks.. In what has hitherto proved a vain endeavour 


~ to acpomplish the former object, a large amount of money has 


been already spent under appropriations of the United States 
Congress, for wing-dams and other structures to concentrate the 
flow during the season of slack water; and schemes have been 
considered with more or less favour that involved the expendi- 
ture of from ten to forty million dollars. The waste by floods, 
of property bordermg the river, is estimated by Prof Shaler at 
400,000 dols. per annum. He thinks that both objects could be 
accomplished by simply planting willows upon the banks, as he 
finds that wherever such a plantation has been effected, the re- 
sulting growth nöt only holds the soil in which it is rooted, but 
accumulates that which is brought down by the river. When 
the banks have been sufficiently strengthened and extended by 
means of such plantations, a deepening of the channel must re- 
sult, which will improve navigation. The entire cost of plant- 
ing the banks of the mver from Pittsburgh to its mouth is esti- 
mated by Prof. Shaler at 100,000 dols, 


‘ON Monday, Nov. 24, 2 meeting of. the Royal Geographical 
Society was held in the theatre of the University of London, 
Burlington Gardens ; Sır Bartle Frere in the chair. Two papers 
were read—one by Capt. J. Moresby, R.N., “On recent disco- 


- veries atthe eastern end of New Guinea,” and the other by the 


Rer. W. Wyatt Gill, on three visits to New Guinea. Capt. 
Mortsby’s paper entered at nuch length into the configuration 
and aspect of the country, which the author described as not un- 
Hke that of Austmlia. From all he saw ef the people, the old 
Idea: that they were the most savage of all races must be aban- 


doned. Capt. Moresby’s paper described the utensils used by the 
natives, and looked forward to a better future for them in conso 
quence of their connection with England. The Rev. Mr. Gill 
Ce T RA 
Capt. Moresby. 

THe late Mr. Robert M’Andrew, F.R.S., of theese 
House, Middlesex, has bequeathed to the University ‘of 


“Cambridge a very large and valuable collection of recent 


shells, The collection is ome of great scientific interest, 
and is well known to persons engaged in the study of this branch 
of naturel history, Mr. M’Andrew also bequeaths to the Uni- 
versity “such of the purely conchological works in my library 
as the Vice-Chancellor or any Professor or other official nom- 
nated by him shall select, provided they are works which the 
sald University does not already possess (otherwise than in the 
Public Library of the said University), and such works are to be 
placed in the Natural History Museum or some library connected 
with it.” 


A CORRESPONDENT asks whether any of our readers can in- 
form him if there exists any description of a fme section of 
Rhætic beds which is to be found about half a mile outuide the. 
town of Newark-upon-Trent? 


Wr have received copies of the New York Tridunefor October . 
29, 30, 31, containing full reports of tho recent meeting of the 
American Academy of Sciences, in New York. The reports 
are very detailed, and have evidently been prepared with great 
care for the Zrıbwne, which, moreover, to judge from the 
numbers referred to, seems to devote something like one-third of 
its space to matters more or less connécted with Sclence, not to 
mention literature. We fear this would not pay in this country ; 
ıt evidently does in America, The American Academy, appears 
to be a land of select upper Association for the Promotion 
of Science. It'started with fitty members, and adds only five 
new members each year; thero seems to be but little [pre- 
arrangement as to the meetings. 


THE earthquake on the gth November, in Westem Asia 
Minor, was rather remarkable, It was felt at 10 a.m. at the 
Dardanelles and Broosse. It reached to Ak Hissar, Phocsa, 
and tho islands of Samos and Nisyros, in fact from N. to S.. 
At Smyma a first shock was felt at 9.49 P.M., and another at _ 
3-20 A.M. [of the next day?]. After the first shock a strong 
smell of sulphur pervaded the atmosphere and entered the 
houses, A thick mist which had hung about for days dispersed, 
and the night wes clear. Nisyros was supposed to be the centre. 
At the Dardanelles the shock was preceded by a rumbling noise. 
At Broossa there was a second shock at I P.. An earthquake 
was felt on October 10, at 4.45 A.W, at San Salvador, in Cen- 
tral America, It was slight.” 


THE naturalists connected with the U.S. Yellowstone Expe- 
dition of the summer of 1873 have all returned from the field, 
and are at present engaged in preparing reports for transmis- 
sion to the Secretary of War. -Tho opportunities furnmahed by 
the occasion were not so good ak had been hoped for, the re- 
gion proving to be much more destitute of animal and vegetable 
life than antcipefed. Everything was done, however, by 
them thet the circumstances would allow. The collections 
embrace a full series of everything inet with in the farm of ani- 
mal and vegetable life. The collections of butterflies and of 
plants were especially rich ; of fossils not many were obtained, 
but among them wili doubtless be found some new species. 
Among these was a large ammonite, 3 ft. in diameter, presented 
to the party by Lieut. P, H, Ray. A few uncharacteristic 
bones of fossil vertebrates were picked up, bot the expedition © 
failed to reach any of the great bone deposits of the Mauvaises 
Terres, as they had hoped to do., a 
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‘WE have recently had occasion to notice the fact that the plans 
of the new observatory at Cincinnati, U.S., hed been approved, 
and were about being carried into execution. It gives us plee- 
sure to record the rapid progress that has been made in this 
work, as evinced by the fact that on the 28th of Angust the 
corner-stone of the new building now in process of erection on 
Mount Lookout was laid with becoming ceremonies. The mte 
chosen for the new observatory is about four miles north-east of 
that on Mount Adams, where the original observatory, founded 
by Prof. O. M. Mitchell, was established. The comer-stone 
that was laid in 1843'on that elevation by John Quincy Adams has 
been carefully removed to the new site, and appropriately forms 
the corner-stone of the new equatorial pier. The observatory 
has, by means of a tripartite agreement with the city and the heirs 
of Nicholas Longworth, now passed into the hands of the Cincin- 
nati University. The proceeds, amounting to 50,000 dols., realised 
on the sale of the property on Mount Adams have been m- 
vested for the support of the art department of the university. 
The city, however, has pledged itself to maintain the observatory 
when oncs established, and the establishment has iteelf been 
hastened by the liberality of Mr. John Kilgour, who has given 
four acres of ground as a site for the new building, and added 
10,000 dols. for the latter. The site is admirably adapted for the 
purpose of the institution. It is one of the highest points in the 
county, commanding a beautiful and extended view, and it is not 
likely that the difficulty experienced at the old site from the 
smoke and vapours of the city will for a long time if ever, 
trouble the astronomers on Mount Lookout The new edifice 
faces south, having a width of about sty feet, a depth of ninety 
feet, and two wings, making the breadth through the wings about 
one hundred feet. One of the wings will ‘be used for the meri- 
dian instruments ; and in the centre of the balding, on a brick 
pier thirty-six feet high and seventeen feet in diameter, will rest 
the big telescope. The building will be two stories high, except 
in the centre, where the revolving turret of iron for the equato- 
nal will add half a story. The structure is to be of pressed brick, 
with freestone trimmings. $ 

Tue additions to the Zoological Society’s collection during 
the last week inclnde an Arabian Baboon (Cynocephalus kama- 
dryas) from Arabia, presented by Miss Sandon; a Wild Cat 
(Fels catus) from Scotland, presented by Sur T. Riddell, Bart. ; 
three Gray’s Terrapins (Clonmys grayi), and some Moorish 
Tortoises (Trudo mauriiansca) from Persa, presented by Hon 
E. Elis; an African Goat (Capra Arcus) from Bedah, presented 
by Mr. J. A. Croft; a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Lady Stirling; two Blue-throeted 
Parrots (Pionus sordidus) from Venezuele; an Active Amaron 
(Chrysoiis agilis) from Jamaica, and a Blackish Stemothere 
(Sternothoerus subniger) from Madagascar, purchased, 











SCIENTIFIC SERIALS 


THR Journal of Mental Scunce, October 1873. This journal 
is still occupied with only medico-peychological subjects. The 
Morisonian Lectures on Insanity for 1873 begun in this number 
are of interest, and mark the advance of Science m this 
Sn Geperant brench of knowledge. Nothing, we think, 
can be more evident than that Dr. Skae proceeds on a scientific 
principle when he attempts to classify the various forms ofin- 
sanity according to the y disease or condition, as far as it 
can be ascertained, which proceeds or accompenies the insanity. 
And it is surprismg that even Dr. Maudsley should be found 
among those who cavil at Dr. Skac’s classification, instead of 
adopting his ponciple and making the most of it, With msanity 
Science has made a boumi but that 18 all. -—In an article by 
Dr.J. T. Dickson on ‘‘ The Functions of Brain and Muscle Consi- 
dered ın Relation to Epilepsy” we have a rather 


singular hypo- 
thesis the functional relation of the brain to the muscu- |` 


laranen e cannot afford to indicate this cunous theory; 
wo doubt if we quite understand it; but we can inform the scien- 
è 


tific world generally, on the authority of Dr. Dickson, that what 
they have been in the habit of ing on this subject ‘1s not 
only improbable, but impossible.” Dr. Hughlmgs Jackson has, 
it seems, been at the pains to quote against Dr, Dickson some 

from Herbert Spencer’s Psychology ; but he could have 
ittle with whom he had to deal Dr. Dickson quietly 
remarks—'‘ From this it would seem that Spencer holds some- 
what the same, though the untenable view.” Was there erer a 
finer example of how completely original ideas can free a mind 
from the g thraldom of authority? Does Spencer differ 
from me? why then that is the worse for Spencer.—The article of 
most is '* The Morbid Paychológy of Criminals,” 
by Dr. D. Nicolson, continued from last number, and still un- 
finished. It abounds in valnable observations, and good practi- 
cal common sense, When m pnson crimmals offer good oppor- 
tunities for observation, bat we do not perceive that their 
“emotional displays” can with strictness be sald to mark any- 
thmg specially morbid. From all that is said, we cannot 
gather more than that criminals are like the much larger class to 
which they generally belong, namely people of a low type of 
mind. The onfortunates that fmd their way into our prisons are, 
we regret to think, far from the only people who cannot help 
insanely acccusing others of wicked demgns against them ; whose 
mmds are less and undisciplined ; who must have their 
“ breakings out 9” and for whom, when they become intolerably 
insolent and violent, ‘‘a good drubbing on the spot” would be 
the most appropnate medicine, People, when inclined to 
what they oaght not to do will not be deterred by the fear 


of punishments that are not or which are too distant to 
ct on theid dull imac tuations” Ga EN AE e 


but we can only say that it would be a great matter for social 
progress if our tender-hearted philanthropists—those who busy 
themselves with theories of home, school, and prison discipline, 
distributing gratis wonderful receipts for the pamless cure of all 
bad habits—could be brought to understand a little better than 
they do the real nature of the material on which they have to 
work, ee found 
i ; also ‘Antiquarian Scraps relating to Insanity, 
Dr. T. W. McDowall TY 
Journal of the Rayal Geological Society of Irdand, vol. xiii, 
Part 3, for eee 1872-73, contains E, T. Hardman on the 
occurrence o. in the Keuper Maris, near Coagh, Co. 
Tyrone. — il Rupert Jonen on some Foramınıfera from the 
chalk of the North of Ireland.—P. S. Abraham, notes on the 
geology of the Hartz —Prof. Macalister, a description of two 
eddah skulls, and Presidential address (which letter gives an 
able summary of the work done by German petrol with the 
object of determining the mi constitution and structure of 
plutonic, metamorphic, voléanic and other rocks by the ad of 
the microscope).—Prof. E. Hil, on the microscopical structure 
of the Limenck carboniferous Trap Rocks, and on the micio- 
scopical structure of Insh ites, —CoL Meadows Taylor, the 
Coel fields of Central Indie —R. J. Cruise, Analysis of the 
Leitrim coal, remarks on the coel area of the dutrict.—Dr. 
Studdert, on the Lough Allen coal from the Arigna District, Co. 
Leitrim.—G. H. Kinahan, on the carboniferous ingenite rocks 
of the County Lumenck.—E. T. Hardman, on the occurrence of 
siliceous nodular brown Hematite (Gothite) in the carboniferous 
lumestone beds near Cookstown, Co, Tyrone, &c., and on an 
is of whue chalk from the County of Tyrone, mth notes 
on the occurrence of sinc therem.—Rev. Dr. Macloske, on the 
silicified wood of Lough Neagh—Dr. Tichbo on the 
formahon of crystalline mmerals having the spherical form. 


TEE and and 3rd numbers of the 7th volume of the Canadian 
Nateralst commence with a paper by Dr. Dawson on impies- 
sions and footprints of aquatic animals and imitatrve markings 
on carboniferous 1ocks, those considered being invertebrate. The 
pepe onginally appeared in Smam s —Mr. G. F. 

athew continues a description of his impressions of Cuba, and 
ctes into detail respecting the botany of the island. —Mr. 

teaves gives an account of a deep-sea dredging expedition 
round the iland of Anticosti, ın the Galf of Se Lawns m 
which upwards of 100 species of marine invertebrata new to the 
Gulf of St. Lawrence were added to the previously recorded 
fauna.—Dr. Dawson also contiibutes a paper on the geological 
telanons of the iron ores of Nova Scotia considering first the 
bedded ores of the Lower Helderberg series, and of Nictaux and 
Moose River ; next the veins of iron pre of the Fast River of 
Pictou, Shubenacadie, and other partu—Dr. Nicholson, of 
Toronto, describes some new sosalls from the Devonian rocks of 





report is given of the meeting of the American Association for 
the Advancement of Sclence, of which an abstract has already 


appeared in our pages. 


Sournal of the Frankiin Institute; Oct. ott hc We have here 
the second on of Prof. Thurston's la paper ‘on she 
molecular produced in iron by variations of tem 

ture, He comes to the conclusion that at tem vė 
600° and below 70° F., iron conforms to the law for sohd 
bodies, that increase of temperature tenacity but in- 
creases ductility and resilience, while decrease of temperature 
has the oppomte effect. Below 70° the tenacity increases with 
diminishing temperature at the ratef 0702 ‘to 0°03 per cent. for 
each degree F., while the resilience decreases in much higher 
ratio. Between ordinary temperatures and a point somewhere 
between 500° and 600’, "on the other hand, iron shows marked 


deviation from the law, the ee fea the creasing to the exfent of 
about fifteen per cent with The practical aa is, 
“dead” loads 


“that as iron does ay perenne: 
at low temperature, but grea grestiy loses its power of resisting 
shocks, the factor of safety in structytes need not be in 
in the former case, where exposure to eld is a 
hended ; but that rails, and other structures w 
have ‘to resist shocks should have large factors of safety, and be 
rotected, if ible, from extremes of temperature. —Mr. 
we communicates ‘som new conceming*the physical 
Pee of steam,” viz., that. given out by 
steam in from the temperature (f) to the temperature 
(4), bears a constant rato to the difference ; that is, to (f - #). 
He considers the latent heat performs the internal work, while 
the sensible heat only is available for external work ; in which 


laze that vapour whose latent heat is tho smallest, other 
equal, would be the best for con heat into work.— 
A paper, on statistics coal, is comp from Mr. James 


The latter produces match-boxes at the rate of 


sooth en bour, Paste is dispensed with, the shps of wrapper 
aa Being fastened by delicate Rapla of tron wins 


American Journal of Science and Arts, November, 1873. In 
this number we find two contributions in from the 
Massachusetis Institute of Technology, in one of which it is 
shown that by solntion of cast-fron in an acid, there may be ob- 

besides gescous bodies, which escape with the hydrogen, 
volatile hydrocarbons, pape tinea ars e 93° and 155° C, end 
probably belonging partiy to aâturated, partly to the non- 
$ latter, considerable quantities may be 
condensed by combination with bromine, after having passed 
through a freezing mixture.—Prof. H. L. Smith gives a series of 
investigations made in the Queen’s Chamber of the Great Pyra- 


ar arena the view that a high degree of geometrical 
and astronomical knowledge must have been, possessed by herd 
builders, but without Ina 


accuracy. 
rocks of the Helderberg era, in the Connecticut Fi Prof, 
mas ee to show that Staurolitic slate, hornblendic 
rocks, gneiss, mica schist, &c., are ext developed in a 
Sormation of Helderberg age, and probably the Upper Helderberg 
or Lower There is a letter from Dr. B. A. Gould, 


Director of the Cordoba Observatory sed = 5), Ce an an 
account of work recently done there, ohare nooi 


been in September last year, E er 
comp. some 50,000 stars been observed. . From a 
note on the hypsometric work of the U.S. Geological and Geo- 


graphical Survey of the Territories, wo lear that four stations 
Were etablished : at Denver, 5,000 feet above the sea; Cañon 

, 6,000 feet ; Fair Play (m the South Park), 10,000 feet ; 

Mount 14,000 feet ; the observations at each beng 
taken three times daly, The U.S. Signal Service have recently 
esigplished a permanent meteo: station on thé summit of 
Pike’s Peak, about 14,000 feet ; the observations will be 
published daily by telegraph, and doubtless be of high saem- 
rie miee AeA feiproversente in ilter painon, aod in fim erage 

age aay ts in filter pumpe, and in the arrange- 
ment dome for an telescope. 


a 
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Pogsendorf's Annalen dor Physik und Chimts, No. Y. 
In number, M. Quincke continues his “Optische 





Untersuchungen,” in at som length the behaviour of 
polarised t on its passage through ings, —M. Riess 
enunciates thus a new kind of reaction of currents: a wire 


circuit, part of which is traversed by x given (Leyden) battery 
current, remaming unaltered, various currents, pro- 
duced in it ‘successively, react on the primary, so that the 
weaker seco ds to the stronger primary. — Dr. 
the influence of tem on electro- 
motive force of galvanic na, and finds that with salt 
solutions in contact with copper or xine, the force is diminished 
by rise of temperature, whereas with acids it is increased —An 


leds ee paper by Prof. Vilan treats of the time flint glass 
takes to be magnetised, etised. and to turn the plane of 


polarization. He rotated a cylinder between tte of 
z terra where i acted like a eioan 
throug poles, hen a erk a 
Eat the ginle what m motion or at rest, was neutral, 
to the t; but when ctised, its plane-rotating powor 
considerably diminished with Ea al velocity of Sabon 
the reason being that, in such’ sepia revolution, each diameter 
remained too short a time in the axlal direction to acquire all 
the magnebam it would otherwise have. To glass 
such c intensity, as became observable by rotation 
of the plans, reduired at the least O™oOrR244, while to give it 
all the diamagnetism it is capable of under a strong 
magnet, at least 0” 00241 oe Ge contribution to 
the theory of thermal currents, oy Avenarius, a ppeara to 
be an appropriation of results published by Prof, Tait 870, 
and d which are incorporated in the professors Rede Lecture 
for this year. A similar remark apply to M. Topler’s 
application of am-fnction to the deadening of galvanometer 
needles, &c., which ıs simply Sir W. Thomson's dead-beat 
principle, —M. Raye criticises unfavourably M. Zbliner’s theory 
of sun-spots and protuberances; his own theory represents, in 
the sun, som ee 
there is an » with it aqueous va 
Pie ba ce T e thus differs from Faye, 


who supposes a desonding current, in tho solar Tonan M, 


Hennig describes ae for quantitative 
anal and M. hu account of cin ot 
sulphur. We find also a on galvanic reduction of iron under 


the infiuence of an c solenoid, and on the reflec- 
tion and refraction of sound; from the St Petersburg and 
Vienna academics respectively—An abstract of an instructivo 
paper by M. Vogel on the spectra of comets we hopa to’ give 
shortly. 
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SOCIETIES AND ACADEMIES ` 
LONDON 
Geological Society, Nov. 19,—Prof. Ramsey, F, RS, 
vice-president, in the chair.—The following comrhunications 
were read :—‘‘ Supplemental Note on the Anatomy of Aypsilo- 
phodon Fox,” by Mr. J. W. Hulke, F.R.S. The materal for 


this note was a slab from Cowleaze portions 
of two individuals of Dexi, ono consisting of « 
portion of the vertebral colamn. The gore d some 
details of the structure of thd a, and ay tho palatal 
apparatus ta er A PN 
rank of Hypri the anthor that in 
the centra of ast 
guanodon are compressed y and 
below. —“ The Dain beds of the North-west of 
d, Part 1, Shells of the Lancashire and Cheshire 
author gavo a list of the localities in, which shells were 
had boen met with 





skull with a great pert of the vertebral column, th er of a 
In connection with the 
o sactal vertebra are Spinco E ee rounded - 
below, whilst in ig 
Low-level Clay and Sands,” by Mr. T. Mellard Reade. The 


entary 
in the boulder-clay was due to the 
tendency of the sea to throw upite contents on the beach, whence 


ieee ot floating tea migat remove them, and 
to the tions of the ad bringing 
Y 


a peker one Amo 


or another within reach of marine eachon He maintained 
thine Jt is.In tho deste eet of land and ee flio period of depo- 
sition of the -Lancashire deposits, and not in astro cal 


Caupes, that we must seek the explanation of the climate of that 
e 
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perlod, the conditions of which he endeavoured to explain by a 
consideration of the proportions of the species and the natnral 
habitets of the shells found in the drift. —“ Note on a deposit of 
Middle Pleistocene Gravel near Leyland, Lancashire,” Mr. 
R. D. Darbishire. The bed of gravel, about forty feet thick, 
and abont Teet above the Jeret Gf the wea, us covered by yel 
low brick , and overlies an untried bed of fine sea-send. 
The shells occur chiefly at the base of the gravel 
The author considered the Leyland deposit, Hke those on the 
west of the Derbyshire hills, to be more probably littoral and 
truly climatic than that of the Liverpool clays, the subject of 
Mr. Reade’s paper, and hazarded the conjecture thet the latter 
were sea-bottom beds, into which, daring some process of 
degradation and redistribution, the specimens found and enume- 
rated by Mr. Reade had been carried down from the former more 
ancient retreating coast-lines, . 

Geologists’ Association, Nov. 7.—Mr. Henry Woodward, 
F.R.S., president, in the chalr.—At this, the first meeting of 
the sesion 1873-74, the president delivered the opening address 
of the new session, in which he gave a review of the pro- 
gress of geological science during the past year. Mr. Wood- 
Said rered. D the progress made in the acceptance by 
botanists and roologists of the doctrine of evolution. ‘‘ Darwin's 
theory has already the fire like crude ore, it hes 
been roasted, crushed, mfted, washed, and after all the pure 
metal remains, Our ons, however, bring us no nearer 
to the discovery of the origin of life itself.” 

Meteorological Society, Nov. 19,—Dr. R. J. Mann, 
sident, in the chamr.—The following pa were road :— 
thunderstorm at Brighton on Oct 8, 1873, and its effects, by 
F. E, Sa , and somo considerations by the depres- 
sions whic Ee over the Bntish Islands d September 
1873, by F. .—A discussion took place on the best form 
of thermometer stand. It wes resolved that the following con- 
dinons should be fulfilled ;—{1) The contained thermometers 
must at all times be shielded from the direct rays of the sun; 
(2) The stand must be so that even when its own ex- 
ternal tem s is reused, the thermometers shall not be 
thereby affected ; (3) As reflected heat must diminish the accu- 
racy with which thermometers indicate air or shade temperature, 
these disturbing causes should be excluded ; (4) The temperature 
of the air alone being demred, it is necessary thet the readings 
of the thermometers be not affected by radiation to the 3 (5) 
1k being pear tiiat one of stand be used m all locati- 
tios, it follows that it sh be absolutely independent of all 
surrounding objects; (6) There must be free access of alr round 
the thermometers; (7) No rain should ever reach the dry-bulb 
thermometers, for if it does, it ım y lowers their tempera- 
ture, making them read oven lower the wet bulb ; (8) The 
stand must also be unaffected by mow, both as a direct fall or 
from obstructed circulation of air; (9) It 1s very desirable that 
the stoi require no attention between the hours of observation ; 
(10) It is demrable, but not absolutely necessary, that room be 
provided for a duplicate set of instruments; (11) The stand 
should not be y; (12) It should be capable of easy trans- 
mission by rail or otherwise. Mr. Prince gave an account of 
some experiments he had made, and was of opinion that the 
true tem of the air could be obtained without a steand. 
Mr. Symons thought that a stand constructed on the Kew and 
Stevenson pattern combined, but smaller than the former and 
larger than the latter would be the best form of stand to adopt. 
The meeting not having the results of the comparison of the 
observations made with e different stands at Strathfield Tungus, 
the discussion was adjourned till after these are published. 


Anthropological Inatitute, Nov. 25 —Prof. Busk, F.R.S., 


president, in the chalr.—Mr. F. W. Rudle read a report on 
Anthropol at the meeting of the Bntsh Association at 
Bradford.—Dr. G. W. Leitner, Principal of the Government 


College of Lahore, gave an account of the Siah Posh Kefirs, a 
inbabi 


race of ple nog Kafratan, on the south-eastern slope 
on tho Hindu Kush. tan may be said to form a trian 
tract of country lying between 35° and 36° N. lat, and 70° and 
72° E long., and is Paed on its sides by Kábul, Badakshan, 
and Kashmu. The name of Siah Posh was given to them 
b7 the Mohamm “Sah” meanmg “ black,” ‘Posh ” 

othmg, and “ Kafir” mfidel ; for in facta , according to the 
Mohammedans, was 


one who did not follow the teaching of 

Mahomet. The Kafra claimed to be a sort of country coumns o the 

Bntish. Slavery existed withm their own country, and also within 

frye miles of Peshawur, where the Kafirs were sold in 
* 


the market. The consequence was that the Kafirs in retalia- 
tion, kept the roads loading to Central Asia in a state of inse- 
carity, and murdered all travellers coming within ther reach. 
Dr. 


ier, referring to the asserted Macedonian origin of the 
Kafirs, said that that supposition was founded on loose 
and vague data, and that they themselyes knew noth of 
Alexander. The Tunganis, another of those races, ed 
direct descent from Alexander’s soldiers. Another theory was 
that the Siah Posh Kafirs were Zoroastrians, who were sup 
to have been forced into the hills by the Arabas, and the 
customs among the Kafirs certainly seemed to support the idea 
that they were etimologically connected with the Parsess. 
He tnclmed to the opinion that they were Aborigines; and if 
they mers not gacmded frorn the same stock as tho ‘ Arian” 
race, were inly, as language was concerned, 
equally to the Sangeuk 

Entomological Society, Nov. 17.—Prof. Westwood, pre- 
sident, in the chair—Mr. Higgins exhibited Deilephila en- 
phorbia and Sphinr pi n bred from larvæ taken in 
June 1872, near che—Mr. Champion exhibited several 
rare Coleoptera taken at Braemar and other places during 
the past season,—Mr. Boyd exhibited a Trichopterous insect, 
Brach subssdilss, a species which constructs quad- 

casey, which had-been reared from the state. 
— Miller rfmerked on some gulls found by Dr. Masters 
on the roots of Deodara, which he consdered identical with 
the galls of Biorkisa apifera, Fab., usually occuring on the roots 
of oak.—Mw Bird exhiblted Chsls gigaatalus from Homing 
Fen, and Mr. Vanghan empelia daviselius reared from Forse. 
—Mr. Stovens exhibited somo rare Lepidoptera taken on the 
nae Coast—A paper was Tad, eun ‘Notes on the Habits 
o. uct, with a Description of its Larva and 
Pope! by J. É. Mansel Wale, B.A. “Also. a paper entitled 
“ Observations on Papilio merope Auct, with an account of the 
various known Forms of that Butterfly,” by Roland Tnmen, 
F.LS., &.—Some remarks were communicated by Mr. Miskin, 
of Brisbane in Queensland, respecting Myses gua sei of Wallace, 
which he co identical with Æ. royi Guerin, and 
directing attention to the s r habit of the pupa, which 
were suspended ın groups of or four individuals, united at 
the tals. 

Royal Horticultural Society, Nov. 12 —Sclentifie Com- 
mittee, —A. Grote, F.R.S., in the chair.—The Rev. M J. Ber- 
keley sent a Capsicum from Transylvania with two small fruits pro- 
duced from the placentu.—Mr. Anderson Henry sent fruit of 
Tactonia , produced in 2 cool greenhonse.—Mr. Wheble 
sent end bark of Segwoia mens, tho latter being ex- 
tremely smar to thet of the large tree exhibited at the Cryatal 
Palace. —Prof. Thiselton Dyer exhibited preparations of the buds 
upon the leaves of Malaxis, prépared by Prof. Dickie. 

General Meeting. —H Little in the chauw.—Prof Thuelton 
Dyer called the attention of the meeting to the fine plant of 

anda cwrules with or aaa se a plant of the recently intro- 
duced Batesania Burtii from Costa Rica ; specimens of a species 
of Siyiidines (probably S. ciliatum), an Australan genus with 
the radical leaves in a Crassula-like tuft ; flowering specimens 
of Cumonia capensis from Syon House; and a ‘‘grape-ral,” a 
contrivance by which grapes could be preserved through the 
winter. The pleces of cane to which the were attached 
were inserted into holes in long zinc rod-hke boxes which con- 
tained a mixture of fuller's starch, sugar, charcoal, and 
water. It was remarked by Mr. Jenni that Vanda caerulea 
was fast disappearing from its native | ies, At the present 
rate the ru removal of the plant must determine {ts extermi- 
nation at any rete in the Khasia hills. 

Anthropological Society, Nov. 18—Dr. R. S. Charnock, 
president, in the chalr. Extracts from letters from foreign 
correspondents were read, one of which announced an alleged 
discovery of a Phoenician inscription of the 4th century, B.C., 
near Rio de Janeiro, and one from Captain Burton, rheationing the 

at Maeshowe, m Orkney, of Scandmevian inscnptions, 
1a Arabic letters. — Personal observations of the Sac-hes or Flat- 
hoad Indians of North America, by J.Simms, WL D., of New York 
The discourse treated of the manner of fashioning or deforming 
the head, the customs, dress, diet, disposition of the dead, &c. 
Dr. Simms also gave a brief descnption of the Quatsino Indians, 
mo aren porera coast of Vancouver Island, the 
mode o oning peculiar, sugar-loaf form of heads, 
their superstitions, food, &c. He also gave a very interesting 
account of the Digger Indians of California, the ircolour, form, 
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» when it burst, and the shot only just dented the wood. 
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dress, manner of , general habit, including 
penn E ag Sakes Ute, Pintes, Fores, 
and other tribes were briefly described. 
CAMBRIDGE 
Philosophical Society, Nov. 17.—“ of taio be, | 2 
in the Vatican Record oF the Taal 1 of Galileo 
the Inquisition,” by Mr. Sedley Taylor, late Fellow of Trinity 
k "Tha object of tho papér sraa to show, in accordance 
with views of recent German and Italian 
tho sentence pronoma ed ee oe ee aa 
spurious document OT express purpose of securing 
condemnation. The evidence adduced to support this con- 
clusion was taken partly from the works and letters of 
and 
T for ths feat tins resalt of the wes 
A E caries from the Tae 
which all his biographers a vihe 
admitted. 
` MANCHESTER. 


Literary and Phil hical Society, Nov. 4.—R. 


Smith, -F.R.S, ylis hana in the chair.—‘‘On the Burst- 
ing of. Trees nd n struck „by ing,” by Prof 
Osborne Reynolds, A. The results of ts 


probable, that 
ae e 


Esk ea ease Gea pane 
pieces lass tubes 
Sh cache eure The pieces of wood, varied in 
Set ge eae ee eee which also wero 
of various sires, were shrrered Rev. W. N. 
Molesworth, M.A., Teige ander the nade of the Society 


Now 18.—E. W. Binney, F. R.S., eee tae chair, 
—“ On the Butating of Trees and OÌ jem ere by ee id 
subject 


by Prof. Osborne Ids, MLA. a paper on 
read at the last I stated thet the tube which was barst 
bye from a jar would probably withstand an internal 


"of the tube, and with a view to show that there was no 

e, I have since tried it in the following manner.—I made 
cee aime fbe No. 1, which was 6 inches long, had 
end with a bress the fuze hole, No. 
2and No. 3 were 5 inches long and had breeches drawn 
Jorra o r EITO aTe E mae mole These tubes were loaded 
ge eee with ainga of wirs which ffted them; 


TR were all # inch No, 1 was frst fired with 4 inch 
of powder, the shot 4 inch into a deal board, and 
gun was unin h 


i 


experiments seem 1o mesto prore et mage Ph Coating 
of the tube and the enormous force of the electrical dis 


DUBLIN 
Royal Geological. Society of. Ireland, Nov. 12.—Prof. 
E. Hull, F.R.S., president, in the chair.—Mr. J. case 


j a: 


that |, 


read a note on a bed of fossiliferous kunkar in the Punjab—The 


read a series of notes on the Structure of 
capi ry Granite of Co. Mayo; 2, Granitoid 
Y ; 3, Granite of 


Baliyoockay 


Reynolds 
mens of the ea Wiki Uranotne and Wal 
oa foils from the 


chikhyerpeton 
as from pion cpu colliery, Huxley and: Wright ; alse 
the palate of Clemodon cristatus, s, patches of scales of Aera- 
Hckthys ksbberti, and some vertebræ and scales of a Rhizodopas, 


Royal Irish Academy, Nov. 10—Rev. Prof. Jellett, presi- 
was read by Messrs, Draper and 
mad an enh of light 
read a peper on anstom! Se c 
Trus. been sent by the late Earl of 


SER iat HL W. Macintosh read a paper on the mycology 
Arctofithicus blainvillss, 
EDINBURGH 


Royal Society of Edinburgh, Dec. . 1.—Sir Robert 
Christison,” vice-president, In g 
The following communications-were read :— 
I. Laboratory Notes, by Prot. Tait.—(1) First Approximation 
to a Thermo-electric Diagram. (2) On the Flow of Water 
Fine Tubes. , 
ote on the use of v in Curvilinear Co-ordmates, and on 
the Transformation of Double and Triple Integrals, by Prof. 
Tait. 
2, On the Physiological Action of Orone, by James Dewar 
and Dr. M ‘Kendrick, i 
4. On a Compound formed by the addition of Bromacstic 
Acid to Sulphide of Methyl, and on some of its Derivatives, by 


Prof. Crum Brown. 
for the Action of one Current- 
GLASGOW i 


Geological Society, Nov. 13.—Mr. E. A. Wunsch, vice- 
on the Post-tertiary Beds 


an in the chair. A paper 
k yla ot Bute), by tho Rey. H. W. Cromkey and David 


precisely 


species 
Rg ihm chance ae ai (4) The Paten Marians 
has been ona opp out in varibus localities.—Mr. Jas. 


Armstrong read 2 Foesils found in the Carbonife- 
rons Shales of Gare and. W illustrated by a serles of 
finely- collected from thess localities, 


preserved specimens about 
three miles to the north-east of Carluke.—The Chairman ex- 
hibited same ens of the junction of granite 
and slate from the ‘Arman, and made some remarks on 
the various theorles which had been propounded regarding its 
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THE ARCTIC EXPEDITION 

WE were able to announce, in our last number, 

that the version of the reply of the Govern- 
ment with regard to the despatch of an Arctic Expe- 
dition, which had appeared in the daily newspapers, 
was inaccurate, and that the subject was still under 
consideration, . But the grounds for abandoning Arctic 
discovery, which were attributed to the Government, 
have no doubt occurred to the official mind; and they 
involve fallacies which would be so fatal to the best 
interests of this country, that we cannot allow them to 
pass without remark. 

It was said that the Government hold that survey 
operations have a stronger claim than those of discovery ; 
and that if Ministers were inclined to augment charges 
for such purposes, they would incline to do so for survey, 
rather than for a new voyage of discovery. 

We have here an attempt to separate scientific expe- 
ditions into two branches, survey and discovery. The 
originator of this fallacy does not appear to be aware 
that all surveying voyages are voyages of discovery 
in the strictest sense. Their operations are intended 
to explore, and accurately lay down, unknown or little 
known coasts or harbours. Captain Cooks voy- 
ages were surveying operations, and it will scarcely be 
denied that they were also voyages of discovery. The 
Arctic voyages of Ross and Parry included surveys 
which have been of the utmost value to the whaling fleets 
ever since. 

Arctic discovery is now advocated by naval and scien- 
tific men for the very reason that it will include marine 
suiveys and hydrographical investigations of the most 
undoubted importance. Few operations have “ benefited 
commerce and promoted international intercourse” more 
than Arctic voyages of discovery. One of our earliest 
Arctic, expeditions discovered the White Sea route to 
Russia, and opened a flourishing trade. The Spitzbergen 
voyages led to the establishment of a fishery which added 
millions to the wealth of these islands. The discovery 
of Davis’s Straits did the same. Ross’s first voyage 
showed the way for the whalers into Baffn’s Bay. Parry’s 
voyages pointed out new ground in Prince Regent’s Inlet. 
The handling of steamers by Osborn and Cator, as Capt. 
Penny declared at the time, caused a revolution in the 
system of ice navigation by whalers. Arctic voyages are 
surveying operations, and they have benefited commerce 
as much as any other surveying work whatever. As to 
promoting international intercourse, Arctic achievements 
have always excited friendly sympathy and interest 
throughout the civilised world. 

We must also notice the shocking insincerity of the 
reply that is imputed to the Government. An Arctic 
Expedition cannot be undertaken, we are told, because 
Ministers are anxious to provide funds for ordinary 
surveys. Now it is a fact that no Government has 
ever more persistently neglected the surveying branch 
of the service; which has been so starved and pared 
down as to cause anxiety to those acquainted with 
the subject. If the Hy er's official position 
did not seal his lips, he could grve an account of the way 

Vor. 1x.—No. 215 e 


in which the surveying department has been treated of 
late years, which would excite indignation throughout the 
country. Some idea may, however, be obtained of the 
way in which surveys are neglected, from the following 
figures, From the year 1849 to 1853, the proportion of 
each 10oo/ of naval expenditure spent on surveying 
averaged 15/ 5s. It is now 94 In 1871—72 the total 
effective naval expenditure was 7,807,946/,, and the ex- 
penditure on the surveying branch was 70,4564 The total 
tonnage of the Bnitish mercantile marine ın 1871—72, 
was 7,142,894, so that the total naval expenditure per 
ton of Britsh naval shipping, was 1/. 1s. 114.; and the 
proportion of expenditure for surveying and discovery, 
by far the most useful and important work of the navy 
in time of peace, was 2d. Not only has surveying and 
Arctic work been rendered inefficient by extreme parsi- 
mony, or wholly neglected ; but, while the wealth of the 
country has en®rmously increased, the expenditure on the 
best work of the navy has been cut down to a third less 
than it was twenty years ago. 

It may be that the official notion of surveying is con- 
fined to the revision of work on comparatively well-known 
coasts. Even such work is done inefficiently; and 
its renewed efficiency would be no argument for 
the neglect of Arctic exploration. At the time when 
Arctic expeditions of discovery were despatched, the 
more ordinary surveying operations were not neglected 
Officers were surveying the coasts of these islands, Capt. 
Graves was at work in the Mediterranean, Collinson in 
China, Kellett in the Pacific, and their vessels were pro- 
perly equipped. Assuredly the Government are bound to 
restore the Surveying Department to efficiency; and such 
a reformation would include the despatch of a thoroughly 
well-equipped Arctic Expedition for survey and discovery. 
We understand that a furthet most ableand carefully-consi- 
dered letter has been addressed to Mr. Gladstone on this 
subject; and we earnestly trust that, after furtherconsidera- 
tion, the Prime Minister willsee that his plain duty points 
in the same direction as political expediency. The coun- 
try feels strongly on the subject ; and the resolution to 
despatch an Arctic Expedition of discovery in 1874, will 
meet with the hearty approval of all classes of the com- 
munity. 





LOCAL SCIENTIFIC SOCIETIES * 
III. 
tia the ten years succeeding 1860 the number of local 
scientific societies farmed throughout the country was 
more than double that of the previous decade, amounting 
altogether to fifty-six, of which no less than forty-five are 
field-clubs. Many of these are well known for producing 
excellent work, but we must refer our readers to the list 
at p.521 of voL viii. for details. The Quekett Club of 
London was formed during this period, as were also a 
number of clubs in the Severn Valley, the Eastbourne 
Natural History Society, and others which have done 
good work, but which are far too numerous to mention. 
Two ar three very excellent societies were formed in 
North Britain during this decade, including the Perth- 
shire Society of Natural History, which, at any rate as 
represented by a few of its members, is one of the hardest- 
-* Continued fram. p.42 
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working societies in the kingdom. ., Under its auspices the 
Scottish Naturalist is and a Flora and Fauna of 


the extensive and varied county of Perthshireis being brought 
out ; recently we noticed a proposal issuing from one of the 
members for the establishment of a British Naturalists’ 
Agency. A very laudable though somewhat Scotch ap- 
pendage has just been added to the Society, in the shape 
of a“ Perthshire Mountain Club” for the exploration of 
the Perthshire mountains, more especially those that have 
, .been neglected by naturalists,- with -the following office- 
beareis :—A cairn-master, a and naturalist, a geo- 
meter, a bard, and, to crown all, a quaigh-bearer, a quaigh 
being a two-eared drinking-cop from which to quaff the 
“ mountain-dew ” withal 
Another Scottish club that we Jeen worthy of special 
mention is the Alva Society of ‘Natural Science and Ar- 
chæology, whose history has beep one of continued suc- 
cess. There can be no doubt, the secretary informs us, 
that this Society has tended to foster a taste for natural 
history in the neighbourhood, and encouraged the obser- 
vation of local phenomena. It was founded ih 1862, and 
now numbers 110 members belonging to all classes of 
~ society ; the patron being the Earl of Kellie, the president 
the sheriff-substitute of the county, the vice-presidents a 
` medical practitioner, a grocer, and a wine-merchant ; the 
councillors a clergyman, a bank agent, a hairdresser, an 
architect, and an ironmonger ; the treasurer a druggist, 
_ the secretary a medical ‘practitioner, the curator a black- 
smith, and the librarian the governor of the prison. The 
object Of the Society is the study of natural science and 
archaology by the exhibition and preservation of speci- 


mens, the reading of communications, by lectures, excur- . 


sions, and the formation of a library and museum.’ The 
number of members has become so large, and the collec- 
tions of'the Society have so accumulated, that their 
present place of meeting has become too small, and the 
` Society has therefore contracted to have a special building 
erected for its own use, at a eost of about 1,600/, raised 
by subscription from among the members and the noble- 
men and gentlemen of the neighbourhood. The papers 
read at the monthly meeting are printed in one of the 
local papers, the type being afterwards broken into pages, 
and a small volume of transactions thus published for 
each year. One of these volumes we have before us,and 
its contents are varied and exceedingly creditable, though 
we miss a list of the fama and flora of the small 
county of Clackmannan, in the county'town of which the 


Society has its head-quarters, We hope this excellent’ 


Society will make the compilation of such lists part of 
its work in the future. 

Our space only permits us to name the Largo Field Natu- 
ralists’ Society, on the north shore of the Frith of Forth, 
a society founded in.1863, and which, to judge from the 
papers read and the secretary’s report to us, is doing ex- 
cellent service in connection with the natural history of 
the county of Fife; it appears to have a valuable collec- 

-tion of specimens, We mention these three societies 
because,'in some respects, they are worthy of imitation by 
other similar associations, and because, we regret to say, 
Scotland is not represented in the list of field-clubs in 
anything like the proportion, even considering its size, 
that England is; very large districts, which we are sure 
would yield abundant fruit of a rare and interesting 


kind, being entirely wworked by any club We 
hope in the course of a very few years to see this defect 
remedied. 4 

In the three years: ‘$8y1-2-3, at least twenty-seven new. 
societies have been formed ; there may have been more 
of which we have not heard. Fourteen of these have 
had their origin during the present year; and if field- 
clubs continue to multiply during the remaining years of 
the decade in the same proportion, we may expect to see 
very few districts in England and Scotland at least, with- 
out its local field-club, We had hoped that the in- 
quiries of the British Association Committee on this 
subject might have given an additional impetus to the 
spread, as well as to the usefulness, of such societies ; but 
we fear that hitherto this committee has done absolutely 
nothing, 

We cannot conclude this part of the subject without re- 
ferring to the field-clubs of Lancashire and the west of 
Yorkshire. In Lancashire there are a number of field- 
clubs * composed almost exclusively of working-men, 
some of which have been in existence for many years, and 
all of them, we believe, in excellent working condition, 
In Lancashire there are at least eleven of such clubs, one 
of which is among the most efficient field-clubs in the 
Kingdom, This is the Todmorden Botanical Society, 
which may be taken as a specimen of these Lancashire 
cluba, and of which Sir Walter Elliot thus speaks :— 

“One of the most successful of the above is the Tod- 
morden Botanical Society, eftablished in 1852, principally 
through the exertions of Mr, Stansfield, who has always 
been its president. The bulk of the 185 members are 
working-men, who pay 4, subscription of 6s. a year, meet 
on the first Monday of every month, and in the winter, on 
the intermediate fortnights, for lectures and papers ; and 
make six field excursions, four within ten miles, and two 
longer ones, extending into neighbouring counties, and 
even as far as Scotland. They have a good herbarium, 
and have prepared a flora embracing a space of six miles 
round Todmorden. They have also acquired a library of 
600 volumes, chiefly botanical” ` 

We can only briefly refer to the West Riding Consoli- 
dated Naturalists’ Society, which at present, as will be 
seen from our list, consists of an amalgamation of twelve 
local clubs, belonging to various towns in the West- 
Riding, and all of them, like the Lancashire Societies, 
composed mainly of working-men. Each of these 
societies has, we understand, its own district in which to 
carry on its field-work, and the united societies have 
stated meetings, but so far as we have ascertained, they 
have not yet decided upon a satisfactory modus operands. 
The amalgamated societies have, however, a journal in 
common, “ The Yorkshire Naturalists’ Recorder,” in which 
their proceedings are published, we believe monthly. 
There is no doubt that if their united societies could 


result, Their example might, we think, be followed with’ 
advantage by. other contiguous small societies, which we 
fear are often apt to get disheartened from the paucity of 
working members, and a feeling of isolation. This is 
an ene ink ene ra ct fo ee a 
to thom for some resson m his yt ale 

e 


got no informa- 
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the only instance, so far as we know, in which a number of 
contiguous [societies ‘have united into a connected group» 
though other societies” poccasionally” hayé excursions in 
common, 

We regret to say that since our list was published, we 
have ascertained that two of the Yorkshire Societies 
named therein, are now defunct, viz the Halifax Natu- 
ralist Society, once a member of the West Riding 
Union, and the Leeds Natural History Society. We have 
been told that the Wigan Field Naturalists’ Scientific 
Society, given in Sir Walter Elliot’s list, with 150 mem- 
bers, ig also dead. We hope that in reality these are not 
dead, but only sleeping; and that means may soon be 
taken to rouse them again into activity. 

Altogether, then, including the Lancashire Societies not 
in our list, and others of which we have heard since our 
list was published, one of which was founded at Bally- 
mena, County Antrim, the result, we believe, of some 
lectures there last winter, there are at the present time in 
Great Britain and Ireland at least 169 associations es- 
tablished solely or partly for the pursuit of science in one 
form or another. Of these 104 are professedly field-clubs, 
while a considerable number of the remainder do field- 
club work in so far as the publication of lists of the 
natural productions of their surrounding districts are con- 
cerned. Only 22 of these 169 societies were founded 
previous to ,1830, ‘while all the field-clubs were formed 
after that year, and by far the greater number of them 
within the last twenty-three years. We do not reckon 
among these the scientific societies which have been 
formed in connection with our public schoals, to which we 
shall refer afterwards, 

Of these societies the English ones are mainly grouped 
in the North of England, along the Welsh border, and in 
the soutHern counties, the midland district being but 
sparsely represented, and Bedfordshire,* Derbyshire, Es- 
sex, Hertfordshire, Huntingdonshire, Lincolnshire, Rat- 
landshire, not at all, not to mention the Channel Islands 
and the Isle of Man, which would afford opportunities to 
field-clubs which cannot be attained in the main island at 
all. Glamorganshire is the only Welsh county repre- 
sented by a society, while all but „three of the Irish 
counties are unrepresented. Scotland, the birthplace of 
field-clubs, we have already referred to as b'eing far be- 
hind England in this respect. Ireland, and even Wales, 
cannot perhaps at present be blamed for their backward- 
ness in regard to associations of this kind, though each 
country, in its own way, offers a magnificent field of in- 
vestigation to local naturalists. With regard to the un- 
occupied districts of England and Scotland, we can only 
hope that the scientific contagion may rapidly spread, as 
no doubt it will when all the conditions are present for its 
taking effect. Meanwhile, the rapid spread of scientific 
societies, and especially field-clubs, and the valuable re- 
sults that have already followed from the labours of a 
number of them, must be exceedingly gratifying to all who 
desire to see the triumph of science, and, indeed, to all 
who are earnestly seeking after the elevation of their 
fellow-men. Is it not one more sign that “the old order 


changeth, yielding place to new?” 


* Bra lie oe Soe te Heol as sail Cee 
fordshire instead of Herefordshtre, 


MARSHALL'S TODAS OF SOUTH INDIA 
A Phrenologist amongst the Todas; or, the Study of a 

Primitive Tribe in South India. By William E. 

Marshall, Lieut.-Col. of H.M. Bengal Staff Corps. 

(Longmans, 1873.) 

HE Todas are a pastoral hill-tribe in the Nilagiri 
region of Southern India, whose singularly interest- 
ing social condition fairly entitled them to be described 
in a volume by themselves. Colonel Marshall succeeds in 
communicating to his r@aders the lively interest he felt 
in his work, and several points of ethnology will be per- 
ceptibly advanced by it, notwithstanding much of the 
theoretical part of the book which will hardly meet with 
acceptance, 

Especially from the moralist’s point of view, the condition 
of these secluded herdsmen deserved to be put on record 
while still little changed under-influences from without, 
They show perfectly how the milder virtues naturally 
prevail among men in an intellectually childlike state, if 
only gocietp is undisturbed from without, and finds its 
equilibrium within. “ The general type of the Toda cha- 
racter 13 most unvarying ; singularly frank, affable, and 
self-posseased, cheerful yet staid ;” theft and violence are 
almost absent among them ; their quiet domestic life is 
“undisturbed by the wrongs of grasping, vindictive, over- 
bearing natures ;” their engagements to support their 
wives and children, though resting on mere promises, are 
kept through utter guilelessness and want of talent to 
plot. Toda society is simply held together by the strength 
of family affection. “ It is a quiet, undemonstrative, bu 
intensely domestic people ; domestic in the wider sense 
of viewing the entire family, to the last cousin, much as 
one household, in which everyone is everywhere entirely 
at home; each one assisting, with the steadiness of a 
caterpillar, in the easy, progressive task of emptying his 
neighbours larder ; no one exerting himself by one frac- 
tion to raise the family. Jhe great feature in Toda 
organisation, 1s the all-absorbing power of his domestic 
attachments, which, like Pharaoh’s lean kine, swallow up 
all other qualities.” The points where the moral code of 
these easy-going folk differs from that of modern intuitive 
moralists, are especially polyandry and infanticide. Their 
marriage-relations within the family have perhaps more 
nearly approached than those of any other known tribe 
that promiscuity which several modern ethnologists have 
supposed to belong to a primitive state of society; 
“it was formerly their almost universal custom—in the 


mand, having wife, children, and cattle all in common? 
Here, indeed, is socialism of an extreme order, prevailing 
among a low race, in whose general condition its evi 
and good are alike visible. As need hardly be said, 
to the Toda mind polyandry seems part of the natural order 
of things. Soit was with infanticide, till about fifty years 
ago an English officer, Mr. Sullivan, mounted the Nila- 
giri plateau and visited the homes of the Todas. Since 
then all the events of Toda history have been dated from the 
visit of “ Sullivan Dore,” as we date from the Christan 
era, and thenceforward the Government put down infanti- 
cide, and its former prevalence is now only to be traced 
in the census, and learnt fram the memory of old people. 


e 
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An aged Toda gave his account of the practice :—“ I 
don’t know whether it was wrong or not to kill them, but 
we were very poor, and could not support our children. 
Now every one has a mantle (‘putkuli’”), but formerly 
there was only one for the whole family, and he who had 
to go out took the mantle, the rest remaining naked at 
home, naked all but the loin-cloth (kuvn’), We did not 
kill them to please any god, but because it was our cus- 
tom. The mother never nursed the child—no, never ! 
and the parents did not kill it How could we do so? 
Do you think we could kill it Gurselves? . . . Boys 
were never killed, only girls ; not those who were sickly 
and deformed—that would be a sin (‘ papum ’) ; but when 
we had one girl, or in some families two girls, those that 
followed were killed.” š 

Perhaps the ablest part of Colonel Marshall’s work is 
his tracing out of the social forces which brought about 
this condition of society, the enforced equiljbrium between 
population and means of subsistence, leading a tender- 
hearted people to systematic female infanticide, and then 
causing a huddling together of the endogamfous polyan- 
drous clans to keep themselves alive. It is no doubt true 
that the entrance of new conditions, such as a state of 
war or an advance in the arts, would have altered not 
only the relation of the sexes but also the moral laws of 
the people, Colonel Marshall’s researches were especially 
suggested and guided by Mr. M‘Lennan’s “ Primitive 
Marriage,” and if a new edition is brought out of that 
important treatise (now out of print and scarce), the 
Todas will supply some items of valuable evidence to it, 
bearing on ancient social conditions of mankind. 

Care must be taken, however, to interpret with proper 
reservation the word “primitive,” as used in these inquiries. 
Colonel Marshall calls the Todas a “‘ primitive tribe,” and 
argues from their customs to the condition of “ primitive 
races,” nor is this objectionable if the word be meant only 
to signify a comparatively early stage of society. But 
the Todas are by no means primitive as representing 
the earliest known grades of civilisation: they are not 
savages, but a pastoral tribe in a condition much above 
savagery, belonging to the great Dravidian race of South 
India. Among them, moreover, may be noticed certain 
curious customs, to be accounted for on the principle of 
“ survival in culture,” and being apparently relics of a 
former condition of the race different from the present. 
The Todas are not now hunters, nor do they use bows 
andarrows. But, at a certain time after marriage, the Toda 
husband and wife go into the village wood, and kneel- 
ing before a lamp at the foot of a tree, the wife receives 
from the husband a bow and arrow made by him, which 
she salutes by lowering her forehead to them. Taking 
up the weapons, she asks, “ What is the name of your 
bow?” each clan apparently having a different name for 
its bow; he tells her the name, and afterwards she depo- 
sits the bow and arrow at the foot of the tree. Colonel 
Marshall can hardly be wrong in his supposition that this 
custom has come down from a former period when the Todas 
actually carried such weapons. This is also confirmed by 
their funeral rites, where among the articles burnt for the 
dead man are a flute (an instrument they never use), 
and a toy bow and arrows, which they get made for the 
purpose by their neighbours the Kotas, When the author 
got a man to’buy him one, the Kota who made it asked 
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“Who is dead?” The inference is obvious, that the 
Todas were hunters before they took to their absolutely 
pastoral lıfe. Nowadays, their cattle are all in all to them ; 
not only their life but their religion turns on buffalo ; the 
milkman is a divine personage too holy to be touched ; 
the most sacred objects are certain ancient cow-bells, 
and the dignity of the sacred bell-cows is handed down 
from mother-cow to daughter-cow, The keeping up of 
this sacred heritage in the female line leads Col. Marshall 
to infer, at any rate ingeniously, that he has found here a 
relic of ancient days when the rule of Kinship on the 
mother’s side (which he considers with Mr. M‘Lennan to 
characterise primitive society) still prevailed ; it only now 
holds good of bulls and cows, while among men and 
women relationship is on the male side, thus following the 
rule which is considered to belong to a higher stage of 
society. Itis not a new idea that the worship of the cowin 
Egypt and India had its origin not in myth but in prac- 
tical expediency, being craftily devised to prevent the 
lives of such valuable creatures being wasted. But no- 
where does this argument look so complete and rational 
as among those thoroughgoing devotees of the milk-can, 
the Todas. i 

It is to be feared that the title of Col Marshall’s volume 
may prevent its having all the popularity it deserves. Not 
that this title is misleading, for he accepts and uses con- 
fidently the now discredited phrenological system of 
bumps and organs, and tabulates his series of Toda 
skulls according to their Concentrativeness, Amativeness, 
Veneration, &c, On this classification by phrenological 
organs he founds a theory as to the relation between 
civilisation and the shape of the skull It appears, from ` 
his description, that the Todas are a uniformly long- 
skulled race, though, among his dimensions, I fail to find 
anywhere the actual measurements of cranial length and 
breadth, and can only guess from the portraits (which, bythe 
way, are beautiful autotypes), that the proportions of these 
two diameters may perhaps be something like 100: 720r 75 
Now these dolichocephalic Todas being a kindly, harm- 
leas, indolent, unprogressive race, Col. Marshall proceeds 
to connect their narrowness of skull with their want of 
active energetic qualities, the phrenological organs of 
which are placed at the side of the head. Thus he comes 


to the conclusion that it is the brachycephalic tribes, with 


their skulls broadened by the fierce conquering and pro- 
gressive organs, which come to the front in the march of 
civilisation. Wel, no doubt there are various dolichoce- 
phalic tribes who have remained at low stages of culture, 
but how is it in the northern half of Asia, the abode of the 
broadest-headed tribes of man, whom nevertheless the 
comparatively long-headed Russians have for ages been 
beating with one hand and civilising with the other, 
Prof. Carl Vogt’s treatment of the question is on a far 
broader basis, where in a few lines of one of his lectures 
he shows that both the extreme dolichocephalic and 
brachycephalic tribes are savages or barbarians, while 
the main work of civilisation has been done by people 
who are neither the one nor the other, the mesaticephalic 
or intermediate-headed races, such as otrselves. This is 
one of the points which make the reader regret that Col, 
Marshall did not keep his book waiting till he could 
bring his opinions under discussion at the Anthropolo- 
gical Institute or the Asiatic Soclety, which might have 
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led him to modify his views in several ways. As it is, 
his preface is dated from Faizebad, and in it he describes 
himself as “a solitary Indian, far away from contact with 
men of science, but fresh from the actual and impressive 
presence of ‘ Nature’s children.’” ‘These words account 
for the freshness and vigour of his style, but they must 
not be taken to imply that his examination was made 
without want of knowledge of anthropology. So far from 
this, one of the great excellencies of the volume lies in 
showing how much more deeply an observer sees into the 
life of an uncivilised people, when he is engaged in 
examining evidence for and against current ethnological 
theories, than when he goes asa mere traveller, setting 
down at random anything that takes his attention. 
EDWARD B. TYLOR 








OUR BOOK SHELF 


An Elementary Treatise on Geometrical Conic Sections. 
By G. Richardson, M.A, (Rivington, 1873.) 
THIS is one of the volumes of the publishers Mathe- 
matical Series, is very well printed, and has, if we are not 
mistaken, only three trivial misprints. There is quite a 
run at the present time on this sublets U We ey Jodge 
by the number of treatises which have recently e 
their appearance, and this we are not altogether sur- 
prised at, as it is one of interest ; its theorems have 
p intrinsic beauty and almost boundless applications. 
e ordinary propositions are discussed not altogether in 
the usual order of consecution from the locus-point of 
view (the last chapter of four pages being devoted to the 
cone) ; the demonstrations are neat, and two or three are 
exceedingly concise as well. The only or chief novelty 
is the simultaneous treatment of the ellipse and the 
hyperbola, the correspond propositions facing one 
another on the even and odd pages respectively. The 
discussion of the asymptotic properties of the latter 
curve pairs off against a series of propositions on projec- 
tions. The book is a good working one for beginners, 
and embraces sufficient for the preliminary examination 
for mathematical honours at Cambridge, without having 
too mach for school use. There is an extensive selection 
of exercises. RT. 


Waste Products and Undevel Substances. A Sy- 
nopsis of progress made in their economic utilisation 
during the last quarter of a century, at home and 
oe By P, L. Simmonds. (London: Hardwicke, 
1873. 

Mr. SIMMONDYS book is seasonable in these days, 

when so much has been done in tht utilisation of waste, 

as showing how very much yet remains to do. 
In nearly 500 pages of close print he has drawn atten- 
_ tion to a mass of matter almost bewildering in its vastness, 
and extending to nearly every kind of material in use in 
civilised communities, We cannot help noticing that 

Mr. Simmonds has been affected by the mass of subjects 

he has sain as for the book very frequently displays a 

considerable lack of re eae 
The author should look to this in a future edition, 

in which also the book might be easily and advantage- 
aces condensed to a considerable extent. 

e must, however, thank the author for the service he 
does in T the attention of civilisation to the ex- 
travagant, and we might say, “riotous” living with 
which its substance is wasted. 

La Botanique de la Bible, Étude scientifique, historique, 
litteraire et exégétique des plantes mentionnées dans la 
Sainte-Ecriture. Par Frédéric Hamilton. 8vo. pp. 220, 
25 photographs, (Nice: Eugéne Fleurdelys, Be 

THIS interesting volume will possibly be unknown to the 
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majority of our readers, and yet we venture to think that, 
from the beauty of its illustrations and the pleasantness 
of its style, it may to some of them prove a welcome ad- 
dition to their knowledge of the subject on which it 
treats. Not sto sain to liscaes the nature of those myt- 
terious trees said to have existed in the Garden of Eden, 
the author divides his subject into two . The first 
foe a oe ere ee of which there can be 
little donb as the pomegranate, almond, cedar, fig, 
&c. ; and the second of those plants or portions of plants 
about which it is difficult to decide to what genus even 
they may belong, such as shittim-wood, hyssop, &c. In 
the first portion of the volume not only are the scientific 
characters of the plants given, but there is also added a 
series of references to them from the classics, The pho- 
tographs are taken from living imens growing chiefly 
in the neighbourhood of Nice and Mentone. 








LETTERS’ TO THE EDITOR 


[Zhe Editor does not hold kis responsible fer opinions expressed 
by his correspondents. o notice is taken of anonymons 
aliwi] eae 


Effects of Temperature on Reflex Action 


I DO not know if I quite understand Mr. Lewes’s objections 
to my little article m the Journal of Anatomy and Phyno- 
legy. He attributes the absence of movements in the case in 
question to a loss of ity to temperature. At first his 
statement reads as if the loss of senmbility to temperature were 
dne to the removal of the brain. But he cannot mean this, 
because the whole of my paper starts from the fact that when 
the toes alone are exposed to gradually heated water, the leg 
is withdrawn. If he eae ey ieee tem peratire 
alone ıs destroyed or depressed e exposure of the whole 
body to the gradually heated water, and the other ‘‘ sensibili- 
tles” left intact, I do not see how my argument touching the 
difference between the entre and the brainless frog is affected 
at all by a limitation of the stimulus to one particular kind, 
Moreover, in the last observation recorded in my paper it is 
expressly stated that in the later of heating the absence 
or diminution of reaction towards chemical as well as thermal 
stimuli was observed. Gradually heated water acts as a very 
slight stimulus, sulphuric acid (even dilute} is a very stro 
stimulus ; and that the latter suddenly goplied weld the exper 
ment of Goltz referred to by Mr. Lewes, should call forth a re- 
flex action at a time when the former is unable to do so, In no 
way contradicts my explanation of the absence of movements, 
A red-hot iron might have been substituted for the mlphuric 
acid with identical results. 

The paper in question had for its object simply the solu- 
tion of the di why the brainless allowed himself 
to be boiled without moving. In it I carefully avoided entering 
upon any discussion concerning Sensation (or Consclousness) in 
the spinal cord. The words * movement of volition, that is, a 
movement carried ont by the ,”— “ordinary reflex action, 
that is, a movement carried out by the spinal cord alone,” were 

y chosen. I went so far as to speak of an ‘intelligent 
” and an ‘ unintelli reflex action,” because we hava 
means of measunin eea gal Ge cat egeak OF ody ck 
being conscious yet not intelligent. [ imagine that if Mr. 
Lewes and myself were to talk over the matter quietly, he 
would find that I am not so much at vanance with him os he 
imagines, I feel with him the difficulty of refusing to the proto- 
plam of a white blood corpuscle, a something which may be 
evolved into (not out of) conscioumess. That and lke cul- 
ties are not a little increased if, as Mr, Darwin seems to est, 
het ots Iheritre voluntary acts as the chief instead of the 
onal source of reflex actions. Without entering into an 

ig discusmon, perhaps I may be permitted to say that in su 
ora the muvementa of a brainlesa frog, it seems to me 
there are two things which ought to be kept separate: the inyes- 
into the laws acco to which those movements take 
fe, the study of the various nervous mechanisms of the 
inal cord, and the question whether those movements, whether 
the working of those mechanisms, is or is not accompamied b 
couscioumess. Asa physlologist I am prepared to busy myself 
with the first, as I seo of success. With regard to the 
second, I am not pre to say anything until we have ob- 
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talned some better tokens of consciousness than the or 
less resemblance of the movements ee to more- 
ments as our conscious selves are in the habit of executing. 

M. Fostzr 


Meyers Exploration of New Guinea 


FEW persons can have read Dr. Meyers account of his recent 
adventurous and very successful journey with more interest than 
myself; but I confess I was to fmd that the translator 
of my book should have mismderstood what I had stated, and 
so create a difference between us where none exisis. He seys 


(peaking of Dorey) ee have not given a corrett ence 

Mhe natives of the parca hilla nd momitains, separating 

then b aoine Way from the imha nta of the coast, ax sma ler, 
ase 

La no generic d 

Pagooat ofthe mountain td the Papooas of the coast, except 


differences as wo find everywhere between the highlanders. |. 
and coast inhabitants of the same race”, 


same thing : “From these (sketches) and the ’s descrip- 
tion, it appeared e le of AMfak were similar to’ those 
of Dorey. (AM (“ Mala Archipelago,” yd id P 505.) De. one ii 
however, probabl Telers to whisk Í sy of the 

village, close to Dorey: “(The inhabjtants Mane a 

than those at They are, no d “the tme ~ 
genes of this part of New Guines, in the interior, and 
subaleting by cultivation and hun -men, on the 


other hand, are shore dwellers, fishers, and traderg in a small 
way, and have thus the character of a colony who have migrated 
from another district These hillmen, or Arfaks, differed much 
in physical rapa They were black, but some were 
always more or less 
a at can aaa ae (p. 499). Ican 
only suppose that the word “' differed” in the above passage was 
` taken to mean ‘‘differed from- the Dorey people,” whereas the 
context shows that tt means “ differed themselves,” 
or varied, which would have been a better word. in the 
ing rege: Pavone of the tnhabitants of Dorey: “ he ma, 
jority have short woolly hair ;” so that there is no difference 
from them in that fn all I have written about the 
Papuans I have main that the of New Guines and 
of all the immediately surrounding i are of one 1ace, with 
very unimportant lotel differences ; and I do not think my re- 


mark, that the Ie of one village were “rather uglier ” than 
~ those of another, miles off, justifies the idea that I sup- 
posed there was apy. “difference,” m an ethnological sense, be- 


tween them. I cannot find that I have said a word abont differ- 
ence of stature. 
The great success of both Messrs. D’Albertis and Meyer in 
penetrating inlan d in New Guinea will, it ıs 10 be hoped, mduce 
other ra i0 alempi ie ion of the far larger and 
lesa known southern wo E with e small 
steam Immen and a pae would, no doubt, be able to 
penetrate a long way up same of the larger rivers, and establizh 
a stabon from which eploration of the central mountains might 
be effected. There is now no portian of the globe so completely 
unknown as this, or which promises such great results for every 
branch of Natural Hoastory. Arr R. WALLACE 





Deesp-sea Sounding and Deep-sea Thermometers 


WITH reference to the discussion which has recent! 
carried on in NATURE af to the deep-sea thermometers, T hop 

that perhaps the following stalement may tend to put 
matter at rest. 

One of Negretti’s thermometers was exhibited at the 
United Service Institution at a lecture, March 11, 1859, by 
Admiral FitzRoy, who then spoke of them ‘‘as thermometers 
pecularly constructed, self- P &c The construction 
of these thermometers had been 
number -of Meteorological Papers, 1857,” and was sn ently 

in a “Treatise on Meteorological Instruments,” 
Negretti and Zambra in 1864. The of these 
oe ere te in the a parnici jons 
to Captan Daymen of the Cyclops Sounding on, dated 
Mey 29, 1857. These facts are sufficient to show the ample 
publicadon o the device in question for protecting the 


against pressure, 
I know from Dr. Miller himself that he did not know of 
Negretti’s plan. In his paper in the Royal Society Proceedings, 


deseribed in the “Frs |- 





he calls the ane which he describes a “simple expedient.” Iam 
not aware of an Just claims ow the pert of Mr Casella, to thè 
principle of the 
Teade that apadi na ani 
their names instruments which they have not sepensed, is most 
reprehensible, Rosgrt H. Scotr 
London, Dec. 9 


[Wa baro niteen K letter on this subject also from Mr. 
Casella, as there is n bearing on mt at 
Se US ee ae A . Scott 
rendérs it clear to us, and it will doubtlem be also clear to our 
readers, that the whole credit of the double bulb belongs to 


Mears. N: and Zambra Wo quite agree also with Mr. 
Scott's cl remarks, This correspondence must now cease, 
—Ep,] 





The Dutch Photographs of the Eclipse of 1871 


ABOUT a year Dr. Sctiellen kindly sent me two paper 
copies of the Teva hotograph, one of them was stated to of 
the size of the origmal negative and the other.was an enlargement 
of about ten and a half diameters, with a delicately soft outline 
and much detail in the corona. On com this with the 
Tadias pantograph 1 founid tiat though theiontline of tie:torona 
corresponded depression for depression with the two Indian 
Se te eae difference in the detail of the lower 

The question therefore arose, Was such difference to be 
roped aa of enormous in the corona in the course 
about an our, during the passage of the totality shadow from 


India to Java? 
I had carefully and catalogued the details visible 
and hed 


apon the olema negates of the two Indian series, 
found po structure in the one that could not be traced in the 
other, it the ean of the now Java photograph were quite of 
a different character, Hum p and in more definite masses. On 
mentioning this to Lord y he informed me that he had 
other copies of the Java negate which be had received directly 
from Prof. Oudemans and which were almost structureless, Mr; 
Davis undertook a entical companion of the two Jeva photo- 
graphs, and ted ont that in eg of the striking dus- 
ennilanty of paper pints, gor were evidently both 
teken from the sume original, for they each showed a faint 
scratch and three minute phic flaws m the same re- 
lative It was impossible to assert that the 
one was a òd print and the other a very-bad one, for in the 
photograph with the delicate corona the moon’s limb was soft 
and hazy, while with the poor corom the limb was perfectly 
sharp and defmite, We had only one course left, and that was 
to infer that the and details had been produced artifi- 
caly. Having d tuon in the corona, we natu- 
suspected ıt in the moon’s limb, and thus arose my remark 
meeting of the Astronomical Society, that the sharp edges 
oon irradiation under the prominences might have been arti- 
produced byst out the moon, or rather by stopping ` 
out the hary nradiation which presents so marked a feature, 
under the prominences m the Indisn photographs, as 
well as m those taken in 1870. 

There 1s śtill a little mystery which requires clearing up about 
the irradiation. No trace of it is to be found in the copi 
the Shelbyville photograph taken by Mr. Whipple in 1 
nor (as we now learn) in the Java photographs, the 
action of the light has been greater in these than in some of the 
Indian and 1870 negatives, which show it as a very maked 
feature. We know that under ordmary circumstances hary 
irradiation is anced oy ee ee 
glass on whi Pings Sa neater that its amount 
i eae late, during its exposure, 
i Tal telat odus a of water instead of a 
film of air immediate} the e, thus causing nearly all 
thel a e cae ea tate reflected at ts back rorlace. 

Baikul hs (and I understand alto the Cadix 
photograph of Se eee 


mAy 

E conse Of ETTA ORE N E EERI 
Prof. Oudemans seems to mo to involve somo very interestng 
qetim It is remarkable that the ellipticity does not occur ia 

eclipse photographs. After allowance for the moon’s 
motion during 40 seconds in the enlargement from the Cadis ne- 
fe t may sy [hat T hate not been able to detect any dif- 
erence between the polar and equatorial diameters in cay of 
the 1870 photographs. 
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In No. 2 of the glass copies from the Ottumwa hotographs, 
1869, the moon is also silly anite drenler © but i 0. 4, 
where the bight depths of the chromosphere are just appearing, 


the polar diameter is distinctly the I have been led to 
conclude that the ellipticity is caused by an unequal over 
or irradiation at the polar and iator. portions of the li 


and that in this hes proof thet at the sun’s equatorial regions the 
brighter la of the chromosphere extend to a ter height 
than near the wales We know from other sources that the corona 


erally, and pro also its lower portions, were not 90 
Fright ie 1870 ap in 1 and 1871 ; hence the eatng over be- 
tween the i has been comperatively sight, and no 
detectable difference has been saed berea the polar and 
equatoilal diameters. A. COWPER RANYARD 





The British Museum 


‘Iv is strange that such a statement as that advanced by Mr. 
W. Stanley Jevons in NATURE, Nov. 13, has so long remained 
un vir. “that the British Museum exists not so much 
for the momentary amusement of gaping crowds of country 
people, who do not undeistand a le object on which they 
gare, as for the promotion of scientific discovery, and the ad- 
vancement of li and historical ingang- No one wil 
dispute the truth of these statements, but substitute the word 
‘instruction ” for ‘‘ momentary amusement,” and I very much 
doubt if his views would meet with public approval. I have 
always looked upon the British Museum asthe National Museum, 
and gre eminently the Museum of the people, and, es such, thear- 
rangement and labelling of the specimens should be of the most 
mmple and instructive nature : nor is such an object op to, 
but perfectly comcident with, the hi interests of science. 
No wonder the Museum is filled with ‘ 
rt done to instruct them as to the nature of objects of 
which Mr. Stanley Jevons himself admits they are ignorant, nor 
to provide them with a suitable and educational guide-book, 

out which they areas sheep without a shepherd When the 
Trustees of thus Museum can spare time, they may, perhaps, be 
able to direct attention to the fuller development of its saen- 
tific and educational functions ; as anes the former, a fio 
establishment of one exclustrely British Department; and, as 
the latter, by ing out the very obvious suggestions 

which I have advanced. view that science, or rether scien- 
tific men, should have a monopoly of the benefits to be de- 
rived from this Instituton 1s astoundingly selfish and narrow- 
minded. If such are the views of the Trustees, the British 
Museum had better be closed to the public. 8. G, P. 


Moraines > 
ae some of those spots which, 
according to Prof. Ramsey and other geol me marked by 
moraines of the ancient glaciers af North Wales, and several of 
which are supposed. to form the retammg walls of lakes or terns : 
and a question has arisen in my mind to which neither my own 
considerahon nor any of the iew books here at my command 
has afforded any answer. 
A glacier which has retreated from its terminal moraine, 
is always the source of a stream of water, and this stream 
always cuts through the terminal moraine, and makes in it a 


I HAVE recently been 


often wide, and always reaching down to the level of 
ths omgil soil A terminal monune which a glacier has 
retreated is the rim ofa saucer with a cleft in it, to the 


bottom of the saucer. It consequently cannot and does not act 
asa i wall, and the water fiom the glacier does not form 
a lake, but Hows out as a stream. No better illustration of this 
fact occurs to me than the Rhone glacier, with its long series of 
termmal morames, all intersected and cut through to the ground 
by the infant Rhone. How then cana terminal moraine ever 
form a lake? But if a terminal moraine alone cannot forme 
lake, a taminal moraine with a stopper put into its hole might. 
But how is the stopper to get there? Why should d&ris or 
stones or any other stopper stay in the one place tn the whole 
line where there is no resistance? 

‘Where the basin of the lake is supposed to be constituted by 
a rock basin and a morame on its rim, what I have suid has, of 
course, no application to the rock bamn, bat seems to me to 
apply to show that the morame cannot constitute any part of the 

barrier 


‘And where the retaining barrier is supposed to be con- 
atltnted by a marme terminal moraine, t.¢. by a moraine depo- 
sited under the sea, the observations I have made seem not to 


apply. 


ned 


My questions spply to ordinary terrestrial terminal moraines. 
They are so simple 


me where su 
Epw, Fry 


The Elevation of Mountains and the Internal Condi- 
tion of the Earth 

I wave just read in Narurs, vol. ix p. 6a, Captain 
Hutton’s letter to the Rey. Osmond Fisher on the ‘‘ Elevation of 
Mountains and Volcanic Theories.” I was also indebted some 
time since to the courtesy of Captain Hutton for a copy of his 
lecture on the Formation of Mountains, delivered at W: 
New Zealand, November, 1872. Without entering at present 
into a discussion upon the particular theory which finds favour 
with him, I may be permitted to call attention to the fact that 
Sir William Thomeon’s views as to the mgidity of the earth 
have been distinctly called in question in a former number of 
this journal, which has probably not reached Captain Hutton, 
I reer to my communication entitled ‘The Rigwlity of the 
Earth,” printed in Nature, vol wil. p. 288 Captain Hutton 

resses his belief that the theory internal rigidity has pro- 
bably a. welk- point- somewhere I venture to thmk that its 
weak pomts are so many as to make it a theory too brittle ro 
form a mpport e any geological superstructure, 
Dublin, November 28, 





FL HENNESSY 








METEOROLOGIC SECTIONS OF THE 
ATMOSPHERE 


THE primary object of meteorology is to record the 
pann the tempera! the moisture, the elec- 
tricity, and the movements of the atmosphere. It is 
desirable, however, that observations on these subjects 
should be combined with the elements of time and 
distance. At the general meeting of the Scottish Meteo- 
rologrcal Society on June 26, 1867, I proposed the method, 
since generally adopted, of reducing the intensity of 
storms to a numerical value by the calculation of baro- 
metric ents, or in other words by dinding the diffe- 
rence of reading of any two barometers by the distances 
between the stations where such barometers are placed, 
thus introducing a nomenclature of untvgraal application, 
by which the movements of any aerial current, and par- 
ticularly the wind force of storms, may in every part of 
the world be reduced to one standard of comparison ; 
and the calculation of thermometiic, hygrometric, and 
electric gradients was subsequently proposed. Since then 1 
Peen to the same socitty the extension of this system 
by the establishment of a series of barometers placed at 
short distances from each other in one or more than one 
direction in azimuth, so as to give horirontal atmo- 
spheric sections for pressure. By means of such lines of 
section the maximum gradient dunng storms might, from 
the nearness of the stations to each other, be ascertained, 
and thus the phenomena of local storms and other local 
atmospheric Sater bances investigated with some hope of 
success ; and since then a horizontal section extending 
landwards from the sea-shore has been proposed for tem- 
perature and moisture, chiefly with the view of determining 
the extension inland of the influence of the sea on climate. 
It would be important were the system of meteoro- 
logical sections extended to the vertical as well as the 
horizontal plane. If a string of stations were placed at 
short horizontal distances from each other and extending 
from the bottom to the top of a high hill or mountain, the 
section thus obtained would show the relative distnbu- 
tion at different tumes, of pressure, temperature, humidity, 
&c., in the vertical plane. In Scotland, the exstng 
station of Dromlanrig is 191 feet, and that at Wanlock- 
head 1,334 feet above the sea, so that the difference in 
elevation 18 1,143 feet. The horizontal distance between 
them is 9 miles, and in all probability the nec 
number of intermediate stations could be established, 
In Hong Kong the town of Victoria is 1,666 feet below 
that of B ouse Victoria Peak, while in Switzerland 
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and ‘other mounteinoas districts many other suitable 
t no doubt be found. 

Would it not be ible to secure funds for establish- 
ing at least one such atmospheric section on the slope of 
some steep hill or mountain in connection with a statich 
ot two oh an adjoining level district of country? 

-. THOMAS STEVENSON 


ON THE FHYSIOLOGICAL ACTION OF 
OZCNE : 
AT & meeting of the Royal Society of Edinburgh on 
the rst inst., a communication was read-from Mr. 
Dewar and Dr, M ‘Kendrick on the physiological action 
of orone, The authors, in the first place, pomted out 
that little was known regarding the action of this sub- 
stance, except its peculiar smell and the irritating effect it 
had on the mucous membrane of the respi tract 
Schonbein had shown that a mouse died five 
minutes in an atmosphere highly charged with ozone; 
and it was this distinguished Gavestigeior who asserted 
that there was a relation between the quantity of orone 
in the air and the prevalence Gf epideriie dineaeas, The 
action of ozone was therefore a subject to bq elucidated ; 
and having occasion to employ atone in nother experi- 
mental inquiry, the authors resolved to investigate the 
matter, The ozone was made by passing a current of 
‘dry alt or oxygen from a gasometer throug a narrow 
glass tube, bent for convenience like the letter U, about 
3it. in Saag hate containing a platnum wire 2ft in 
length, which had been pas into the interior of the 
tube, and one end of which communicated with the out- 
side through the wall of the tube. Round the whole ex- 
ternal ace of this U-sha tube, a spiral of copper 
wire was coiled, and the induction current from a coil 
giving half-inch an aR passed between the external 
copper to the internal platinum wire, so as to have the 
platinum wire as the negative pole in the interior of 
the tube. After the stream of gas was oronised by the 
transmission of the induction current, it was washed by 
passing through a bulb-tube containing caustic potash, 
when air was employed, or water when pure oxygen was 
used, in order ta eliminate any traces of nitrous and nitric 
acids that might have been formed. By means of the 
gasometer, the volume of gas passing through the tube 
could be ascertained. 

The action of orone was determined (1) on the living 
animal enclosed in an’ atm of ozonised air or of 
oronised oxygen ; and (2) on many of the individual living 
tissues of the the body. Numerous experiments were made 
on frogs, bird white rats, rabbits, and on the 
aap th ag wo experiments may be here 

paet ae Vea action of oxone on (1) a cold, and on 
a a warm- 


I. Siang aaa grey large, healthy male frog was intro- 
duced into the air chamber, through which a current of 
alr was sufficient to fill a litre jar in three minutes. 
At the end of two minutes, the respirations were ninety- 
six minute. The induction machine was then set to 
work so as to oronise the air. In half a minute, the eye- 
balls were retracted, so as to ap deeply sunk in the 
orbits, and the eyelids were closed ; the respirations were 

now eight per minute. At the end of six minutes, the 
‘nical was motionless, and there were no ory 
movements. Pure air was then introduced. In half a 
aoun merma a slight ne he movement, and in 

ht utes there were ty-five respirations 

ae At the end of other twelve minutes, aae ra 
again turned on, with the same result. A will sur- 
vive in a dormant condition in an atmosphere of oronised 
air for several hours. In one case, the animal died. THe 
heart was found still pulsating. It was full of dark blood. 
The lungs were slightly congested. The blood was 
venous throughout the whole body. In oronised oxygen 
the effects were, on the whole, the same as in ozonised 


NATURE 








[Dee. 11, 1873 
air, with this difference, -that in oronised ox the 
respiratory movements were not affected so quickly, and 


were never completely 

2. Ona W'hiis Moxse.—A fall grown and app eney 
healthy white mouse was introduced into 2 vess 
which a stream of air was at the rate of eight 
cubic inches per minute. Bie’ minutes thereafter, the 
animal was evidently at and the respirations were 
over 100 per minute, The air was then oronised. One 
minute after, the respirations were slower, but the number 
could not be ascertained owing to the animal moving 
uneasily about. In four minutes from the time of the 
introduction of the ozone, the respirations were thirty-two 


ina minute, The mouse now rested quietly, occasionally ” 


yawned, and, when touched by a wire, moved,—but 
alwa so as to remove its nose from the stream of 

air, At the end of fifteen minutes, the animal 
had slight convulsive attacks, which increased in severity 
until it died—nineteen minutes after the introduction of 
the ozone, The post-mortem sparan were great 
venous congestion in all parts of the body. The heart 
pulsated for several minutes after systemic death. in 
ozonised oxygen, death was delayed for a much longer 
period, Instead of dying at the end of fifteen or twenty 
minutes, as ha ed to mice in ozonised air, they lived 
for forty or sixty minutes. It is noteworthy that even 
after death in oxonised oxygen, the blood was found to be 
in a venous condition. 

On breathing an atmosphere of oronised alr themselves, 
the authors experienced the following effects :—a suffo- 
cating feeling in the chest ; a tendency to breathe slowly ; 
irritation of the fauces and glottis ; a tingling of the skin 
of the face and conjunctive. The pulse became feebler. 
The inhalation was continued for eight minutes, when 
they were obliged to desist; and the experiment was 
followed. by violent irritating cough and sneezing, and for 
five or six hours thereafter by a sensation of rawness in 
the throat pa er a 

The general t of the inquiry may be briefly stated 
Ae ok eek oF osphere highly charged 

I e on of an atm ere y 
with ozone diminishes the number of spiration per 

ute, 

2. The cardiac peilsanone are reduced in and 
this o is found beating feebly after systemic death. 

3. The blood is found after death to be in a venous 
condition, both in those cases of death in an atmosphere 
of oxonised air and of FEPER NE (bay 

4. The inhalation of an ozo „atmosphere is followed 
foe OaE body to the extent 

te least 3° ta 5° C. 

fon of ozone does not exercise any appte- 
eae action on the capillary circulation, aş seen in the 
web of the frog’s foot under the microscope (200 dia- 
meters), 
6. In the bodies of frogs killed in an oxonised atmo- 
sphere, the reflex activity of the spinal cord is not appre- 
sr e Je $ as ia dn 

7. By means am on, work done 

e-millimetres) by he ge muscles of 
fom: bject to the action of ozone was noted.: The 
muscles were stimulated le opening or closing 
induction shock produced A eymond’s appa- 
ratus and a Daniell’s cell. | 
tractility and work-power of the muscle were found to be 
unaffected. í 

8. Ozone has an action on the coloured and colourless 
corpuscles of human blood and of frog’s blood resembling 
that produced by a weak acid; and in the case of the 
coloured of the frog like that of a stream of. 
carbonic acid. The corpuscles of animals killed in an 
ozonised atmosphere are normal in appearance, 

g. Ciliary action is not affected by a stream of oronised 


air or oxygen, provided there is a considerable amount of 


e result was that the corr - 
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fluid covering the cilia ; but if the layer of fluid be very | taken against these three sorts of danger. The degree of 


thin, the cilia are readily destroyed. 

In conclusion, the authors stated that it would be pre- 
mature, at this stage of the inquiry (which opened u 
many points of interest in the physiology of respiration) 
to generalise between physiological action and the phy- 
sical and chemical properties of ozone; but they pointed 
out the fact that the density of ozone (O, = 24) is slightly 
Regen than that of carbonic acid tco,= 22); and 

t although the chemical activity of the substance is 
much incieased, yet, when inhaled into the lungs, it must 
retard greatly the rate of diffusion of carbonic acid from 
the blood, which accounts (from the accumulation of 
CQ,) for the venous character of that fluid after death, 
From this pomt of view, destruction of life by ozone (with 
the exception of its irritant action) resembles that caused 
by an atmosphere surcharged with carbonic acid. This 
has been found to be the case more especially as regards 
the diminished number of respirations minute, and 
the appearance of the blood after death. If, however, 
the analogy were perfect, the inhalation of an atmosphere 
of ozonised oxygen would not have produced death, 
becanse it is now well known, as shown by Regnault 
and Reiset,* that animals can live in an atmosphere 
containing a large per-centage of carbonic acid, provided 
there is an excess of oxygen present. “The amount of 

in these experiments converted into ozone -cer- 
tly never exceeded ten per cent. But the authors have 
observed that an animal lives only a somewhat longer 
time in ozonised oxygen than in ozonised air; and they 
are thus induced to ozone as having some specific 
action- on the blood t their future experiments may 
elucidate. They are now prosecuting a serles of researches 
@) on the action of er percentages of ozone ; (4) on 

e action of ozone oh noxious gases and effluvia; and (c) 
on any therapeutical or hygienic influences it may have 
on the origin and treatment of rymotic diseases. 


THE ATMOSPHERIC TELEGRAPH + 
Il. 
A VERY common question with visitors who witness 
the departure of a train is,—If the boxes stick on 
the road how do you man to disengage them? To 
- answer this question we 5 notice in detail the various 
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Diagram of tha’ Chronograph 1 Lime of the olectric fremblexr. 
PIS Pine of sseconds’ pendulum 3 Line of the membrane 


means employed in transmission, and thus we shall clas- 
ai ras derangements, 
` t us commence with the tubes. These may cause an 
obstruction by a defect of the interior polisb, by pe 
jecting joints, or by the escape of air through these joints, 
In the Paris system, however, precautions have been 
* ‘Att and Rain,” by Di. Angus Smith, p. 18e. (London, 187s.) 
+ Contmued from p. 
kd 


] inundates the tube. The 





polish is sufficiently perfect, being obtained without ham- 
mering, by pushing the tube along a mandrnıl before it 
becomes campletely cooled. The jomts represented in 
Fig. 2 (p. 66), give an almost mathematical continuity to 
the interior surf: and they are rendered aur-tight by 
means of India-rubber fittings, In this direction, then, 
there is little risk of damage and the consequent stoppage 
of the trains, In-fact, since 1866 there has not been a 
single accident caused by any defect in the tu and the 
experiment is made upon a length of twenty kilometres 
of pipes so constructed that joints occur every five 
metres. 

The derangements arisifig from the machinery for com- 
pressing the air are not of a special character, and need 
not be particularised here. There remain the boxes. 
Numerous types were tried before the system of the two 
cases in tin and leather, which can be hermetically closed 
and are easily opened ; its simplicity this method 
has Been ado Nevertheless it does sometimes 

pen that the boxes open during the journey; how 
tig caused, i 20 par o eian in each particular 
case. So the co of the piston is in a bad 
condition, and the air divides the train; the cases are 
and the despatches are scattered in the tube. 
At other timfts wrinkles are formed in the envelope of 
leather, the effect of which is to wedge the train so y 
that it is impossible to make it move. Another form of 
ent is when the piston breaks and the pieces are 
lo between the boxes-and the tube, It is scarcely 
possible to exhaust the serles of accidents of this nature ; 
the’mean number of ents in the working of the 
system during the year is eight, and it is rare to find the 
same cause twice. en accidents do occur, 
it is necessary to all haste to relieve the train. 

Often alternate manceuvres with compressed and rari- 
fied air removes the obstruction ; at Berlin, for the same 

M. Siemens employs water with which he forcibly 
thing is to extricate the 
train without having to the line to pieces, When 
such means fail it is necessary to have recourse to the 
operation of excavation ; and the necessity will be evi- 
dent of a preliminary and sufficiertly exact determination 
of the place of derangement. The first means is indicated 
by the method on which the system is worked. There is 
at hand a reservoir of compmessed air of a certain pe 
sure ; if this air is partly distributed ın the section of the 
tube comprised between the reservoir and the obstacle, 
the new pressure is in a known ratio to the original pres- 
sure. In a word, Mariotte’s law, which regulates the 
ratios of the pressures and volumes of the same mass of 
gas in two different circumstances, furnishes the means 
of finding ane of the elements, volume, when we know 
the three others, two pressures and one volume. 

M. Siemens prefers to measure the quantity of water 
which it is necessary to distribute in order to flood the 
line as far as the obstacle ; the accuracy ought to be very 
great, but it must be acknowledged that the process, in 
spite of its apparent simplicity, has a somewhat pnmitive 
aspect. It is not difficult to understand how this great 
mass of water is introduced, but it is very difficult to con- 
ceive that it can easily remove the obstacle. 

We may speak, finally, of an indirect means which is 
ulustrated in Fig. 4. The reader knows that when a 
concussion is produced at the end of a tube filled with air, 
this concussion is propagated in the air of the tube at a 
speed of 330 metres second. When the concussion 
encounters an o e, it is reflected and returns to the 
point of its origin at the same rate of 330 metres per 
second, If then the time is noted which elapses between 
the departure and the return, the period thus obtained cor 
responds to the of the concussion along a distance 
equal to double the distance of the obstacle ; from an ob- 
servation of the time, the distance can be easily calculatcd. 
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For example :—The interval of time between the de- 
paed, of the wave produced by the concussion 
of a second ; the double journey is by 


330M u 110m, and the distance of the obstacle is 


‘p.m -times pehe olarak and oe return of the 
wave are grap regist ona jat the 
hie of an lecie ectric circuit obtained ty the SA 
of a-membrane of caoutchouc ‘placed at the extremity of 
the tube. 

_ It is known that an electric current magnetises a horse- 
shoe magnet. The magnétisétion of the magnet com- 
municates to a palette above the poles, an attrac- 
tion which ceases as Soon ‘as the current is broken. 
Without entering into, further’ gnation of this well- 
known arrangément, whith 1s ‘the’ batis of nearly all 


telegraphic à it, will be granted that with 
ae een 
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to make the armature of the magnet move like the 
elastic membrane; in other words, if the membrane 
ag raised a) ayd nes iwa een te anmain Whe 

2, 3, 4 times, and the durations as well as 
the mkale of the contacts will be identical in the two 





apparatus. 

Let us retum to the- chron h. The time is 
pees te aalala G means of electro- 
magnets. oscillations of a seconds dulum 
are repeated electrically and on a lne, No, 2 


in Fig. 4, which is.déscribed by a point fixed to the - 
electro-magnet, upon -a .smoke-blackened: cylinder, to 
which is given a movement ‘of continu: rotation. 
The electro-magnet ` whose. poige as desctibes line. No, 
2, is moveable ona carriage that eee one 
the cylinder in the same ‘time’ ‘as 

to turn. The carriage bears two ‘other’ electro-mag. 
nets: one corresponds to ‘a waor Of the “Hive 
second. It is this which 


which gives fractions less than a 


Fra 4.—Chronogmaph for detarmming the point of stoppege of a train. 


traces line No. 7 representing by ita by its tracings sub-divi- 
sions equal to a second ; this division into frac- 
tions correspon a the oscillations of the palette of an 
electric trembleur, a contrivance in which the imterrup- 
‘tions and re-establishment of the current take eet at 
the rate of 33 per second in the model here 

The third electro-magnet, in connection Riis nen mem- 
brane of caoutchouc, dsto the movement of the 
wave in the tube; it furnis line No. 3 in the figure. 
It may be remarked that the same wave undergoes many 
successive reflexions. 

It will be easily seen from the diagram how the result 
sought can be obtained from the experiment. Suppose 
the obstacle to be at 62 metres; the interval be- 
tween two successive marks of the membrane is about 
12 sub-divisions. A comparison of lines 1 and 2 shows 
that there are 33 subdivisions in oge second ; the indica- 
tions of line 3 then are equal ‘to 4% of a second, The 


ieee distance represents $4 X 330m, and the simple 
Laga goa by the experiment is thus about-¢ x 43 x 
330 = 6o metres, the result sought to within 2 metres. 
Fig. 4 shows the method adopted for producing the 
wave. On the left T is the tube in which a small pistol 
V is placed to produce the detonation which gives rise to 
the wave. On the table in the centre of the figure is the 
chronograph ; M is the ¢lock-work which turns the regis- 
tering cylinder on the surface of which are traced the 
Imes 1, 2, 3.3 Š is the the three electro- 
magnets, each of which traces its li The electro- 
et on the ri ht, line 1,18 the “remdlexr, in connection 
site the pile P The middle electromagnet, line 2, 
is connected with the seconds pendulum R. Finally, the 
electro~ et on the left, line 3, communicates electri- 
cally with the caoutchouc membrane that surmounts the 
tube T, and exactly fits the opening, on which it ‘is 
stretched like a drum-skin, 
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THE COMMON FROG* The skin of Vertebrate animals consists of two layers : 
an outer layer (the epidermis or ecteron), and an inner 

s Vi. layer (the dermis or enderom). The epi s, and any 
The Skeleton of the Frog projections or processes developed it when they 


x : . take on a dense or hardened structure, become korny. Of 
3 GS may cause surprise to speak of the skin of the com- | cp, horny nature are hairs, feathers, nails, and scales, 


mon Frog as part of its skeleton, consisting as the 
clin dacs of soft meribranous stici only. they are more or less dense ef:dermial appendages. The 





The term “skeleton,” however, should properly include 
all the membranous and gristly, as well as the bony struc- 





Fia sg —A Mud-tortoms (Trieeyx), showing the dorm’ ates, 


dermis when hardened becomes deoxy, and of such nature 
d are the bony skin-plates or “ scutes,” and teeth. They are 
dermal appendages. Now both layers of the skin of thə 
common Frog are entirely soft and utterly destitute of any 






i 
Chay 





Cpe 
ree 
ey x 

Fic. 37.— Doral surface of the of a Fresh-water Tortoise (Emra) 

1—8, expanded neutral »pmos ; r7—r8, orpanded mbs; wx, fiat modan 

(or nachal) piate py, last modian (or py gal) plate ; se, scutes 

e dark }mes indicate tho of the plates of the horny epidermal 
tortole-ahell; the thin satures indicate the lmes at the of 
bony scutes. 


tures.* Moreover, more or less of the skin may attain to 
so solid a condition as fully to justify its comprehension 


Fic. 30. Fie 32. 
the Frog (dormal Fia, 31.—Backbone 
Fro. 30.—Backbono of he Feet aspect). Fia, 31 of 
of these appendages. Allied forms, however, present us 
with examples of some interesting epidermal conditions. 
Thus in old male Toads, in Dacty. a and in one of the 
under the name “skeleton,” even in the popular signifi- | Japanese the epidermis of some of the finger-tips 
cation of that term. mes ened and horny, in other words we begin to 
+ Continued from meet with incipient “nails.” “Incipient” because, in 
t Seo "Tomom fn Elanentary Anascany,” Leson Ub, p. ss, ascending from the lowest vertebrates, “ nails” are first 
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` met with in the Frog’s class, and these only very rarely and 
in an imperfectly dev condition. 

. As has been mentioned, in two kinds of Frog (Cerato- 

sand Ephippijer) the skin of the back is furnished 
. With bony These are found in the deeper layer or 

- dermis, are therefore “ scutes.” 

. The remarkable circunistarice, however, is that we have 
here a lower (as it were-an macigient conditjon) of 
that more oped dermal skeleton which exists in 
tortoises and turtles. In most of these reptiles’ both the 
back and the belly are protected by bon which 
adjoin one another, and together form a solid m which 
the body is enclosed. Moreover the bony plates of tor- 
toises and turtles are invested, by large horny epidermal 
scales (“tortoise-shell”), which scales do not agree in 
either size or number with the bony plates on which they 
are superimposed. 

Bee Soe ee oe Booy eee ee 
continuous with the subjacente joints of the backbones, 
and:the lateral series of 
the nbs beneath them. ` . 

There are certain Chelonians 


, “mud-tortoises” 
-—(of the genus Trionyx), whi 


have tge*dorsal plates 





fp a ena 
beneath 


centrum Fro 
spine, d, 


# odontal. proca; Ag, modan 

33-—The Atlas Vertobra. s, radhnent of neural 
tubercular process , 3 articular surface 
for skull Ay, plato of bono 
lating with odontosd process 


capitular process ; «, 

5 tho plica of a caniam, and arbou- 
much less developed and not connected with the ventral 
plates save by means of soft structures. 

Here then we have in reptiles an imteresting epproxi- 
mation to the condition we have seen to exist in those 


exceptional Anourans, eae pie att Ephippifer. More-- 
over this resemblance is still farther increased by the fact 


tbat in Zrtonyx the bony tes are not covered with 
any tortoise-shell, but are merely invested by soft skin as 
in the genera of dorsally-shiel Batrachians, 

“Have we then here a true si 
these tortoises to be deemed the more specially modified 
descendants of shielded or of some as yet unknown 
shightly-shielded animals which were the common ances- 
tors, both of frogs and tortoises? 

Certainly tortoises cannot be the direct descendants of 
frogs, they agree with all reptiles in characters which are 
-both too numerous and too important to allow such an 
opinion to be entertained for a moment. . 

The other opinion is hardly less untenable ; for if all 
the multitudinous species of froga See ied with a 
number of reptilian forms more allied to the 
tortoise than any frogs are) descended from slightly 
shielded animals, how comes it that all frogs and toads, 
save one or two species in no other way iar, have 
every one of them lost every trace of such shielded struc- 
ture which nevertheless cannot easily be conceived to 
. have been in any way prejudicial to their existence and 

survival ? 


of genetic affinity? Are 


On the other hand, it cannot but strike us with surprise 
that structures so similar—extending even to the con- 
tinuity of the dorsal es with the subjacent joints of 
the backbone—should have arisen twice in nature spon- 
_ taneously. Here we seem to have a remarkable example 
“of the see eee origin of closely similar structures ; 
and if so, caution is not necessary before concluding 


are continuous with” 


that ey given similarity of structure are undoubted 
marks of genetic affinity | i 
The skin of the frog is also interesting from a physio- 
logical t of view. po ore oe a yee ae 
popularly credited with the great importance y due 
E aa the skin!” is an Seay on noe 
quently heard, and wonder is very often felt w. d 
supervenes after a burn which has injured but a com- 
paratively small surface of the body. . Yet our skin is 





Fro. 34.—Lateral, Domal, and Ventral view of first Vertebra of A sphkinwa, 


really one of our most important organs, and is able to 
supplement, and toa very slight extent even to 
the respective actions of the kidneys, the liver, and the 


In the frog we have this cutaneous activity developed 
in a much higher degree. Not only does its gerspiratory 
action take p to such an extreme degree that a frog ' 
tied where it cannot escape the rays of a summers sun 

y dies—nay, m is soon perfectly dried up— 
bat its respiratory action is both constant and important. 
This has been i y démonstrated by the de- 
tection of- the carbonic“ acid gi oni ii malet Dy a Oe 
ovat the head af which a bladder had been-eo gtii 4 
as to prevent the possibility of the escape of any exhal- 
ation from the lungs. The fact of cutaneous respiration 
has also been proved by the experiment of confining frogs 
in under water for more than two months and a- 
half, and by the cutting out of the lungs, the creature 
continuing to live without them for forty days. Indeed 
it is now certain that the skin is so important an t in 
the frog’s b that the longs do not suffice for the - 
maintenance of life without its aid. 

It is no less true that in Batrachians which breathe 
means of permanent gills—as, eg. the Axolotl—su 
gills are not necessary to life, as the late M, . Duméril 


and Dr. Gunther have established by cu’ away 
without inducing any apparent injurious effects. In the 
whole class of Tatrachisns skin respiration seems, then, 


to be of very great importance. 





Fia. 45.—Coccyx of F: lateral view, a black Ime indicates the course of 
the sciatic Barve: hie —Anternor aspect Coccyx, showmg 
double articular a gical ais he ete ee 

The tavermal skeleton (or the skéleton commonly so 
called) of the frog presents some points of considerable 

interest, especially as exhibiting its intermediate position . 

between fishes on the one hand, end higher vertebrates 

on the other. Fi as regards the dacklons, it may be 
remembered that it is made up of distinct bony joints (or 
vertebra), in which it with all animals above fishes 
and with bony fishes ; its hinder termination, however, is ` 
ee eet ated is fish-li because the terminal 
piece, as it is or z” (unlike the coccyx in 
man orin birds) is not end ae Ki vertebræ 
which subsequently blend and anchylose t er, but is 
formed by the ossification continuously of membrane 
investing (or sheath of ) the hindermost part of that primi- 
tive continuous rod, or notochord, which, as has been said, 

* Seo r 1” Lomin V., § 29. - 

+ From BGreg, back, and , chard. | 
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eas in all vertebrate animals, the development of the 
kbone, making its appearance beneath the primitive 
ve 

The yertebræ are shaped like mngs, and enclose within 
their circuit the spinal marrow upon which, as it were, 
these rings are ‘strung. From the side of each ring 
(except at the two ends of the backbone) there juts out 
a bony prominence called a “transverse process,” and to 
a certain number of these a bony “mb” is in most verte- 
brate animals attached (though there are none in the 
frog), often extending round to join the breast-bone in 
front, and being capable of more or less motion, so as (by 
their simultaneous movement) to be able to enlarge or to 
contract the cavity of the chest, which they thus enclose 
and protect. 

That part of each vertebra which ıs placed next the 
body cavity is generally the thickest part, and ıs called 
the “body,” or “centrum” The series of bodies (or 
centra) occupy the position which was at first filled by the 

rimitive notochord, the rest of the vertebral rings havin 
been formed in the sides and roof of the canal form 
by the upgrowth aud union of the two sides of the primi- 
tive groove of the embryo. 

The frog order is distinguished amongst vetebrates as 
that which has the absolutely smallest number of joints 
in the backbone. In the frog there are but mne in the 
front of the coccyx. In the Pipa toad there are but seven, 
the eighth vertebra (to the transverse processes of which 
the haunch bones are attached) having become solidly 
joined in one bone with the coccyx. 

In all higher vertebrates, ze. in all beasts, birds, and 
reptiles, the head is supported on an especially ring-like 
vertebra which—because it so supports—is called the 
atlas, and ae almost all) can turn upon a peculiar 
vertebra termed (from this circumstance) the aris. and 
provided with a toothlike (odonsord)* process, round which 
as round a pivot, the “atlas” works. Nothing of the land 
exists in any fish. 

In the frog (and in all its class) we find but a single 
vertebra es ane ae two, but in some allied forms, 
eg. in Amphiuma, this vertebra develops a median pro- 
cess, reminding us of the odontoid process of the axis. 

The frog, as has been said, has no ribs, in spite of the 
long “transverse processes” which project out on each 
side of the backbone. Rubs are not necessary to it, for it 
could apply them to none of the purposes to which nbs 
are ever applied. 2 

In all beasts ribs aid importantly in respiration, serving 
by their motions alternately to inflate or emp ae l 
by enlarging or contracting the cavity of the chest in 
way before mentioned. The , however, breathes er- 
clusively, as the lungs, by swallowing air by a 
mechanism which will be descnbed shortly. 

In serpents the ribs are the organs of locomotion, as 
also in the Flying Dragon before referred to ; but in 
locomotion is effected exclusively by the limbs. In the 
very Decanters species, Pipa and Dactylethra there are on 
each side of the anterior parts of the body two enormously 
long tlansverse processes, each process bearing at its ex- 
tremity a short ed, straight osseous or cartilaginous 
rib. These little ribs can, however, take no part in such 
functions as those just referred to. 

Ribs, moreover, are found in the other existing orders 
of the frogs class, #.¢. both in the Urodela and Ophio- 
morpha, In none, however, do they join a breast-bone, or 
sternum, another character in which Afatrachians agree 
with fishes, though they differ from fishes in that they have 
a sternum at all In ascending from fishes through the 
vertebrate sub-kingdom, a sternum first appears m the 
class Bratrachia, 

In a certain North African Salamander named Pieu- 
rodeles the ribs are not only elongated, but their apices, 


* From ddorg, a tooth, and alog, fornu 











if they do not actually perforate the skin, are so prominent 
as to seem to do so when the finger is drawn froin behind 
forwards along the side of the animal’s body, 

The several joints of the backbone are connected to- 
gether by surfaces which are not the same on both the 
anterior and posterior sides of the centrum, or body, of 
the same vertebra, Each of the first seven vertebre is 
furm-hed with a round prominence, or head, on the 
hinder side of its centrum, and each of the pr eal 
vertehræ, except the firkt and last, has the anterior surface 
of its centrum excavated as a cup for the reception of the 
ball of the hinder surface of the vertebra next in front. 
The first vertebra has in front two concavities, side by 
side, to articulate with the skull The eighth vertebra has 
a concavity at each end of ıt“ body.” e ninth vertebra 
has a body provided with a single convexity ın front and 
a double convexity behind, to articulate with the con- 
cavities placed side by side on the front end of the coccyx. 

These arrangements are not constant in the frog’s 

order, still less in its class.” In Bombinater and Pipa the 
vertebree are concave behind each centrum, inst of in 
front: and the same is the case in Salamandra, In 
many tailed Batrachians the vertebrae are biconcave, as 
eg. in Spelerpel, daphsusna, Proteus and Stren. 
* The biconcave shape 1s an approximation towards the 
condition which is almost universal in bony fishes, though 
pondas universal, since the bony pike (Lepidostews) has 
a at one end of each vertebra and a cup at the other. 
Moreover, even in some reptiles (eg. the lizards called 
Geckoes) the vertebree are biconcave, and the same was 
the case with the majority of those species of crocodiles 
the remains of which are found in strata older than the 
chalk, and even in existing crocodiles the first vertebra of 
the tail is biconcave. 

Vertebree with a cavity in front of the centrum and a 
ball behind it are found in the crocodiles now living as well 
as in the frog, while vertebrae with a ball in front and a 
concavity behind are found even amo beasts, as in 
the joints of the neck of Ruminants, e.g. the sheep. Thus 
parte the vertebra: of the frog’s class exhibit no very 
decided signs of affinity, they show more resemblance to 
eel of fishes than to those of any other ngn-batrachian 

s 

The tiansverse processes of the ninth or last vertebra 
in front of the coccyx, articulate with the haunch 
bones, but are not very remarkable in sha In some 
frogs and toads the transverse processes of this vertebra 
become enormously expandéd, and the expanded or 
non-expanded condition of this is a character 
made use of in zoological classification. The coccyx 
is made up mainly, as has been said, of a continuous 
ossification of the sheath of the notochord, and never 
consists of distinct vertebra. Nevertheless, the small 
bony arches which are at first distinct coalesce with it. 
These arches are called “neural” because they arch over 
the hinder part of the spinal marrow. The great nerve 
of the leg (the sciatic nerve) proceeds outwards on each 
side through a foramen situated at the anterior end of the 
coccyx from the spinal marrow—the spinal marrow being 
that structure which gives origin to the great mass of the 
nerves pervading the entire frame. 


ST. GEORGE MIVART 


(To be continued.) 


[The author sincerely regrets, that by an madvertence for 
which he is exclusively answerable, two cuts introduced into 
the second of these articles, namely, the figures representing 
Ring eculents and Bufo vulgaris, were copied, without sanction, 
from two illustrations in Professor Bell’s ‘‘ History of British 
Reptiles,” published by Mr, Van Voorst, to whom, therefore, 
this apology is due ] 
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EARTH-SCULPTURE * 
i TIL ` 
I DO not consider it necessary to defend my facts. They 
“L are familiar enough to the geologists of this country, as 
displayed more or less plainly in every district of our 
island. I am at present concerned with the counter- 
statements which the Duke of Argyll would put in their 


- He states his belief that the Highland mountains have 
had their contour mainly given to them by “uphea 
subsidences, and lateral , which have fold 
them and broken them into their present shapes.” A be- 
lief of any, kind must be founded on evidence of some 
sort, and that evidence must be uced if the owner of 


the belief desires that it sh be by others 
besides himself. What evidence, then, does his Grace 
furnish as the basis on which he that his 


tat be process tp. teat themi: ca thy Geld vat face 
We follow him anxiously to the field i estion, and find 


T} ey of Loch Eck 
lies across a steep anticlinal, and is due, in my opinion, 
to the extreme tension to which the crystalline rocks have 
‘been subjected” “The Pass of Awe is a rupture and 

These, and other similar assertions i 


his Grace adduces in support of his “belief” are only 
ether beliefs * meni opinions a his’ own. Th 
may correct or teverse, but they cannot t- 
mately be adduced as evidence in a scientific prada 
But they are very far from correct, . I utterly deny, for 
example, the assertion that Loch Fyne lies along the bed 
of an immense and I ask the Duke of Argyll to 
try to prove oe it does so, Nay more, I challenge him 
to produce ageological section which would bear a mo- 
ment’s examination on the ground, in which he can show 
the coincidence of a valley with a line of fault in any part 
of his own county of I. That cases of this coin- 
cidence may be found I do not doubt, but the search for 
them will be useful in teaching his Grace how excep- 
tional they are. 
The Duke of Argyll does Indeed offer some 

statements regarding some of his assertions of For 
instance, with regard to Loch Awe, he dwells on the in- 
clmations of the slates and the intrusion of the porphyries 
among them as evidence that the present contour has 
directh y the result of subterranean convulsion, and 


been 

he triumphantly adduces these and similar 

“ignored” by myself as a demonstration of the truth of 
his “belief” But any one who knows the Highland rocks 
at all may well smile when he is told that a geologist who 
had ever been over the ground, even in the most cursory 
way, requires to have these pointed out to him. 
In reality I had already granted the egistence of these, 
and far more wond evidences of underground move- 
ments, for I knew the Highland rocks well, and had 
mapped their structure over leagues of ground from 
thé mountains of Sutherland to the moors of Forfar, and 
the headlands of Islay. I was therefore perfectly familiar 
with the phenomena to which the Duke of Argyll so con- 
fidently refers. But I had learned more about them than 
merely their tele of subterranean turmoil, I had found 
that they did not bear directly on the origin of hill and 
valley at all. I had traced everywhere endeice that what 


. Address to the Edinburgh Geological Society, by Prof Geikie, 
F.R ' oaiiiiod fon P 9I} by 


facts are stated in suc words as these :* 


we now see of intruded granite or curved slate has been 
laid bare only after the removal of hundreds and thou- , 
sands of feet of rock under which they once lay. His 
Grace, it would seem, has still this lesson to learn, and until 
he has mastered it, and, apart from any theory but simply 
as a matter of demonstrable fact, has realised what it 
involves and how vain is the attempt to connect the con- 
t ang Darton ot ee m PeT 
face features of the country, argument with him on this 
question seems hardly le. 
pa pan oted the mountain Ben Lawers, with its 
ing hollow in Loch Tay, as a typical example of the 
kind of evidence which could be abundantly adduced 
from all parts of the Highlands to show the relation be- 
tween geological structure and external form, and to 
eee ee nae seat 
rock the t of the Hi ap 
I gave a section to show at a gee wad a 
the case—a section from which no conclusion is pos- 
sible but that which I drew. But here, once more, 
the Duke of ArgylPs belief in the al- effi- 
cacy of ite and igneous rocks, or his thraldom 
to what. he calls “the influence of a preconceived 
theory,” brmgs out in well-marked prominence that 
obliquity of vision which ts him from seeing 
anything but convulsion and fracture. He scents intru- 
sive of gome sort along the south bank of Loch 
Tay. It would be vain to remonstrate that this alleged 
influence of the igneous rocks is, to say the least, as pure 
“invention and imagination” as anything which the 
“ younger school ” could readily supply, or the denu- 
dation of that region is a momentous fact to be looked in 
the face and explained, not to be dismissed or denied, no - 
matter what our “theory” or “ belief” may be j 
the origin of granite. Without further ceremony, the 
fs of enormous denudation at Ben Lawers and Loch 

ay, together with their luckless advocate, are all bundled 
off with the summary judgment, so happily serra 
to its own author, “I attach no value whatever to a ry 
which passes over and -ignores this class of facts alto- 
gether. a 

The dogmatic assertions which the Duke of iii 
makes regarding the influence of ite and other 
upon the surface, and as to the existence of fractures and 
depressions along the line of valley and glen, are really- 
most flagrant examples of the petitio principis. In effect, 
his Grace tells us, “The ‘inventions and imaginations’ 
of these younger men are based upon ‘assumed facts’ 
ee ee ee ee purely hypo- 
thetical’ I am ‘suspicious of the influence which a pre- 
conceived theory has had on their estimate of evidence.’ 
I therefore ‘attach no value whatever’ to their state- 
ments, and do-not consider it ne to lose time in 
weighing what they actually mean by denudation of 
theirs, and all which, as they contend, must flow from it. 
My belief is that are due to fractures and depres- 


sions, The Hi abound in valleys, and therefore 
it must be evident to e capable of forming an 
opinion on the subject, hey abound ‘also in prod of 
fracture and d ion.” 

In the foregoing remarks I have been ing only with - 
the Duke of Argyll’s of February 1 which in 


his recent y-worded address he cites as still un- 
answered, and which, therefore, we may suppose still to 
express his views. And yet no one can peruse that ad- 
dress without perceiving that it betokens a considerable 
change of opinion. Especially granfying must it be to 
that “younger school” of geologists. against which. the 
Duke has so vehemently lifted up his protest, to observe 
that the lapse of time which he would not allow to have 
had much denuding effect upon the rocks, has yet been 
able to strip off from himself same of that crust of pre- - 
conceived “theory” against which no argument or ad- 
verse fact could once make any impression. - It is true 
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that his Grace formerly thought it necessary to assure us 
that Time could do nothing by itself, “nothing except by 
the aid of its ally Force—Force working in Time.” 
Well, we not quarrel about the use of words, but 
cheerfully admit that the change which has become per- 
ceptible m the opinions of the Duke of H is wholly 
the result of “ Force working in Tıme,” and not a very 
long time, for it cannot be stretched out beyond five years. 
Surely if the lapse of so brief a with all the amount 
of Force which we can crowd into it, can have modified 
geological ee which certainly seemed as solidly and 
unalterably fixed as his own Ben More itself, it can hardly 
be too much to hold that by the end of another Justrum 
still further modification may justify the confident belief 
that .his Grace may still come to join the “ 
school” heart and hand. We can assure him a jubilant 
welcome. t 

But it may be asked what is the nature of this present 
alteration of view? ‘In brief, it may be put thus: the 
Duke of Argyll finds that, after all, denudation is one of 
those disagreeable facts which will insist on being promi- 
nent—“ chiels that winna ding.” He has discovered that 
it really has had some share in the shaping of the present 
outhnes of the land. He now admits in words “that the 
forms of hill and valley which preceded the coming-on 
of glacial conditions (during the I 
selves determined in a e degree by previous denuda- 
tions.” And even th this general admission is 
neutralised by statements which follow it, it is most 
welcome as an indication doubtless of the effect of those 
“more extended opportunities of observation ” which his 
Grace tells us he has since enjoyed, and on the continu- 
ance of which our ho of his secession to the ranks of 
the “ younger school” are mainly based. 

The Duke of Argyll appeals once more to the details 
of geological structure. Most gladly do we accede to the 
appeal, He points to the contorted condition of the older 
rocks as evidence of the extent to which they have been 
affected by subterranean movements. But no geologists 
are more familiar with these facts than his maligned 
“younger school” He conceives that it was aftcr such 
movements that the forces of denudahon began to work. 
Most assuredly ; this has been explained over and over 
again. He eens that “so long as such hills and moun- 
tains last at all, and wherever they are exposed to view, 
they bear upon them the unmistakeable impress of their 
origin and of the mighty subterranean forces to which 
their structure is due.” This sentence is rather ambiguous, 
If it means that contorted rocks retain evidence of contor- 
tion, such an obvious truism was hardly worth a sentence 
to itself. fit means that a mountain made of contorted 
rocks has had its form determined at the time of contor- 
tion, the staternent is mere assertion and a begging of the 
very question to be proved. 

In the same address the noble president declares that 
“denudation has done its work along the lines deter- 
mined by upheaval, by fracture, and by unequal subsid- 
ence” This has never been denied by anyone. A main 
object of my book was to show how, by means of denu- 
dation along such lines, much of the present contour of 
Scotland has been produced. Again we are told—‘ All 
sedimentary beds must have had an edge somewhere; 
and if they are lifted into a vertical position and the 
edges come to be exposed, the removal of a small amount 
of material may result ın a horizontal surface, or in sur- 
faces cutting across the lines of structure at every variety 
of angle.” Ifthe Duke intends this explanation to apply 
not to a mere hand specimen, but to any district of con- 
voluted and vertical rocks, such as the hills of Wales or 
the Southern Uplands or Highlands of Scotland, he 
cannot have noticed the string of physical a ities 
which it involves. The rocks are often vertical, or nearly 
so, for miles at a stretch. Could we put them into some- 
thing like their original horizontal or gently inclined posi. 
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tion their present edges would end off in a clif many 
miles high, Can his Grace expect anyone to believe that 
the beds, which certainly “ must have had an edge some- 
w. ” ever ended off m that fashion? Bat this would 
be only a part of the feat. In actual fact the rocks have 
been violently contorted, so that a series several hundreds 
or even thousands of feet in thickness is folded again and 
eee ppa itself. The present surface has been cut across 
these foldings, and in great part has its inequalities inde- 
pendent of them. If we could flatten these curved rocks 
out again from their present condition they would show 
a series of deep sharp troughs separated by steep pyra- 
midal ridges of flat strata. And from the Duke of 
Argyll’s t ng we should learn that this wonderful 
arrangement was the norma? plan in old times of laying 
down sediment which, instead of always going to the 
bottom and filling up the hollows as it does nowadays, 
contrived then to ascend, layer after layer, like the tiers 
of the Great Pyramid, as if, it were under the impulse not 
of mere gravity or of the play of ocean currents, but of the 
methodical action of i like the coral polyps. 
sand 
and mud ridges,and troughs were so accurately laid down 
that when subtefranean forces came into action and 
crumpled the whole up, every ridge pop’ conveniently 
into a trough below, as if a trap-door had been opened for 
its reception, ahd with such nice adjustment as to bring 
its top to the same general level as the bottom of the 
former troughs ! 

The truth is, and, in common fairness I am bound 
frankly to state it, that such assertions as these with 
which I am dealing, could never be made if geological 
structure were really understood and kept in view. is 
is a matter of science, and is only to be mastered by the 
same patient toil which is required in other scientific 
inquiries. Moreover, it is by no means so easily mastered 
as it seems to be. The first absolute requisite for over- 
coming our ignorance, is to reduce our facts to the test of 
ocular proof and measurement. Let us construct a sec- 
tion across the tract of which we would master the struc- 
ture, and to avoid risks of error from exaggeration of 
proportion, let us begin by making the section as nearly 
a3 ible on a true scale, that is, giving the same value 
to lengi as to height. With the outline of the ground 
accurately traced we may then, section in hand, insert 
upon it at the proper places, and with the true angle of 
dip, such rocks as we be able to see exposed. Havin 
fixed these data in this patient way, we may expect with 
some confidence to understand and fill in the geological 
structure of the ground for ourselves, and to make it in- 
telligible and credible to others, Until we have gone 
through such a training ourselves, or have learnt ade- 
quately to appreciate what it is from the labours of others, 
we have no nght to utter an opmion on the relations 
between geological structure and external form, for we 
are destitute of one of the necessary qualifications for 
dealing with the problem. 

The greater part of the recent address of the president 
of the Geological Society deals with the traces of ice- 
action in this country, and the manner in which they are 
to be accounted for. In his remarks upon this subject, 
the Duke again places himself in opposition to the views 
of the “younger school,” and reases opinions from 
which every member of that choot would, I am sure, em- 
phatically dissent. It is no part of my present purpose 
to enter upon these. I cannot, however, pass by one 
statement in the address. His Grace asserts that these 
restless “ younger poogin ” have recently made a most 
complete change of front. He therefore directs his attack 
against this new position. He says that they no longer 
maintain the exi of hill and valley to have 
been cut out of the solid by an enormous glacier, bat 
admit the general contour of the country to have been 
very much the same before the Ice age as after it, all the 
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work of the ice having been to deepen valleys, degrade 
hills a little, and fill: up the plains and hollows with clay 
and sand. “Such as I understand it,” says the Duke, ‘‘is 
the new theory.” But surely he can have paid but 
scant attention to the subject if he imagines that this idea 
eober A sense new. I really cannot recall that the geo- 
of the “ younger school ” have for many Jea pan 
any other a than that which they are now- 
have ma fe ted only recently. If, for example, his Grace 
‘ill carn to the li e volume which he abused so heey 
FAL of 1868, he will find the “ new view ” stat 

eae ere as words can it (see page 150). 
And yet Ta this address he it needful to adduce 
evidence to disprove that ap have been gouged out 

an universal ice-sheet—a°notion which, A to 
his own showing, the “ younger school” does not ho 
t These remarks have been extended this evening beyond 
the length to which I had orginally propor to confine 
them. My excuse must lie partly in what to myself is 
the ever fresh charm of the subject, and partly in the 
desire to vindicate the fair fame of the modern Huttonian 
eohool of geology oni atada. which had been in some 

forth by writings of my own. I have 
again to express my regret that it Was impossible to 
avoid an appearance of personal conflict, I am con- 
scious that a man who does his best to give as good as 
he gets in such conflict is apt to do more than he meant. 
I can only hope that this consciousness has kept me far 
within the bounds of legitimate reply. 

Of one thing I feel securely c ent, When the din 
of strife has ceased and men come to w pho inions in 
the dispassionate light of history, the pro influence 
of the Huttonian doctrines of the resik Tani on the 
future course of geology will be abundantly recognised. 
By their guidance it will’ be possible to reconstruct the 

hysical uphy of the continents, in successive ages 
back, perhaps into some of the earliest periods of geolo- 
gical History. This work indeed is already in part accom- 
plished. But much more remains to be done before the 
tory of the land on which we live has been wholly un- 
ravelled, This is the task to which we have set ourselves, 
in which we fave found ample scope for enthusiasm and 
hard work, and out of which we trust that there will 
eventually come a story of ent interest to all 
whose range of vision extends beyond the present condi- 
tion of things, and who would fain understand what now 
is by the hg Poe what once has been. 





EXTERMINATION OF MARINE MAMMALIA 
*[ BROUGH the kindness of a friend, there has been 


placed in my hands a little book—one of the few’ 


opie in England—which though not much bigger than a 
pamphlet, . seems to me more d of notice than 
-~ fear ıt ıs likely to obtain. „Of its aithor, I may say 
know nothing. Its title is a Mammalia, Recent and ta 
tinct ; an Elementary Treatise for the use of the Public 
‘Schools of New South Wales. By A. W. Scott, MLA.” 
It is published at Sydney by Thomas Richards, Govern- 
ment Printer,” and bears date 1873, Ones first wish on 
looking at it’ was that such a book might be wanted 
“for the use of the Public Schools of * the old country ; 
but it is not my object now to enlarge on this theme or 
even to call attention to, or poas gt ey upon it from a 
scientific point of view—though some of the authors 
opinions are, if not novel, such as have not been generally 
received. Mr. Scott’s treatise is confined to the “ Pinata, 
Seals, Dugongs, Whales,” &c. and he tells us in his preface 
why he has so limited it :— 

“Whatever information we possess upon the natural 
history of the finned mammals, particularly in a popular, 
yet scientific form, has been so scantily and unequally dis- 
tnbuted, that in this direction a comparatively new field 
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may be said to be open to the teacher as well as to the 


youthful inquirer. 

a Influenced, also, by the 
several species of the have felt anxiously desir- 
ous to direct, without Prther g delay, the attention, and thus 

ly secure the sympathy, of readers, other than stu- 

ents, to the necessity of prompt interferen 

in order to protect the oil and fur producing animals o 
our hemisphere against the wanton and unseasonable 
acts committed by unrestrained traders; and thus not 
only to tthe hint extermination of this valuable 
group t to utilise their eminently beneficial qualities 
into a methodical and profitable loda. 

S Poe tae a Bepa view these two objects, whose im- 

bear me out in d from my 

ae in the order of the issue of publication, 

T have endeavoured ... . by devoting as much as my 

limits would permit to the consideration of the animals 

whose products are of such commercial value to man, and 

whose extinction would so seriously affect his interests, to 

point out the pag necessity that exists for devising the 

means of protection for the Fur Seals and the Sperm and 
Right Whales of the Southern Ocean. 

To evidence what great results may be effected by 
considerate forethought, I refer the reader to pages 8 to 
13 of this treatise [containing extracts from the excellent 
al on Otariidæ by Messrs. Allen and Bryant (Bulletin 

arvard College, ii. pp. I~108)], where he will see that, 


commercial value of 


under the fo care of the United States Government, 
the Northern Fur Seals of comm which but a few years 
ago were nearly extinct, have ; their rapid in- 


crease and mild disposition, develo emselves into a 
anent source of national weal 

“The islands of the Southern Seas, now lying barren and 
waste, are not only numerous, bul adob suited for the 
production and management of these valuable anunals, 
and need only the simple regulations enforced by the 
American Legislature to resuscitate the present state of 
decay of a once remunerative trade, and to bring into full 
vigour another important export to the many we already 


Mr. Scotts design appears tome eminently praiseworthy ; 
nnd the question it raises is, without doubt, one which 
must imperatively demand (and will, I trust, in time) the 
attention not only of the naturalist, but of everyone who is 
interested in the commercial prosperity of this country 
and its colonies, Though to some extent their place has 
been supplied by mineral and vegetable oils, for certain 
purposes it i ieve, admitted that animal oils are ab- 
solutely required, and the demand for these oils increases 
with the increase of civilization. Now no one who has at 
all closely investigated the subject of the extermination of 
animals by man can come to any other conclusion than 
that unless, by some legislative restriction (which from the 
nature of the case will probably have to be ssdermational) it 
is prevented, all the Marne Mammalia are imevitably 
doomed to early extinction. Who can read of the butchenes 
which are yearly perpetrated onthe breeding Sealsof theice- 
floes in the North Atlantic, and as yearly recorded with 
more or less rest in the newspapers, without feeling certain 
that the same fate awaits them as has overtaken, or is over- 
taking, so many of theirfellow-denizens of the deep ? Where 
is the RAyitua of Behring’s Island? Absolutely abolished 
from the face of the earth! Where are the Manatees that 
played in the waters of the one when those “ isles of 
the sun ” were first visited by Europeans? Limited to 
some three or four muddy in as many of the larger 
islands! Where is the Right Whale that used to throng 
the Greenland seas, the Walrus that haunted the Gulf of 
St. Lawrence? Driven so far to the northward that shi 
in the pursuit of either are naw led to encounter 
pase ites perils! Where is that smaller Whale which 

ed employment for all the navies of Biscayan 
ports? You have to seek its remains in the museum at 
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Sy an ae Where are the Poa of pple oe £0 
charming y described by Temin anished | 
are the Sea-elephants of Ascension, Tristran ihe 
and the Crorettes? So hunted down that it is not 
worth a skipper’s while to Sar them! Where are the 
countless and mighty, Oteri¢s that Péron found in Bass’s 
Straits? Not there assuredly!* The list of questions 
hj be extended indefinitely. Surely it is time to stop 
ae wanton, such short-sighted destruction. Let me not 
be misunderst however. No one believes more firmly 
than I do in the nght which man has to turn animals to 
his wss. It is the abuse of which I complain. It is an 
abuse of power to slaughter these creatures in such 
places and at such times of the year as must lead to their 
utter extinction ; and I know there are many naturalists, 
some of bigh standing, who think with me, though per- 
haps their acquaintance with the facts has not been 
sufficient to make them see so clearly as I do that inter- 
ference with the abuse must speedily be adopted or it 
will be too late. Naturalists, as a rule, are rare in the 
legislature of this country, but is there not one, at least, 
to call upon the Government to take the Sag repo Ana steps? 
Granted that these steps are beset with diffi 
much the more honour to him who surmounts them. The 
Russians and the Americans have been before and 
through their wise measures there is now every ce 
that the Seals of the Northern Pacific will continue to 
exist for many a long year to the great profit of all con- 
cerned. 

In this matter, as in similar cases, the present 
ration will deservedly be ed by posterity if we 
steadily ahat Gee yes to Wait las (ken DAES place and to 
what is going on now. ALFRED NEWTON 





NOTES 

S1GNor SCHIAPARKLLI, Director of the Milan Observatory, 
has been appointed Director of the Florence’ Observatory in 
place of the late Signor Donati, The Florentine Observatory, 
which stands near Galileo’s Tower at Arcetri, is in every way 
superior to that of Milan, and we may look for considerable re- 
salts from an astronomer who has already done much with small 
opportunities. 

ON Monday evening Sir Samuel Baker met with an enthust- 
astic reception at the meeting of the Geographical Society, from 
a large, distinguished, and brilliant audience, which included the 
Prince of Wales and the Duke of Edinburgh. Sir Samnel spoke 
mainly of what he had dona to suppress the slave-trade, and of 
the almost overwhelming difficulties he and his brave wife had to 
face in bringing the lawless African tribes to reason. After Sir 
Samuel sat down, the Prince of Wales said a few words, end 
testified to the sincerity of the Khedive. 


In his addresa at the opening meeting of the Newcastle-on- 
Tyno Chemical Society, the president, Dr. Lunge, spoke of his 
visit to the Vienna Exhibition, and of the rapid progress which 
the Continent is máking in: the manttactire: of. Pie one chieti: 
cals, The reason, he seys, is not far tó seek. “ You find in every 
chemical works on the Continent, I may say, without exception, 
one, sometimes several, chemists of thoroughly scientific training, 
who have acquired their theoretical basis by three or four year’ 
studying at 2 Untversity or a Polytechnical Institution. One 
“works,” to which I havefalready alluded, certainly one of the 
largest in Germany, keeps something Hke half-a-doren such 
chemists (not practical managers), with salaries varying from 
300/, to 400%, and it retains the services of an accomplished 
chemist, of scientific reputetion, at a salary of nearly 3,000, per 
annum, exclusively for theoretical work in the laboratory, with- 
out any trouble or responsibilty connected with the manufactur- 


* Boo Mr. Charles Gould's remarks -In the Monthly Notices, &., of 
the Royal Society of Tamnania foe 1873, pp- 1—67 


ing work outude. But then, they do constantly invent new 
things there, and meke them in tons, or hundreds of tons, when 
the chemical world outside has, perhaps, barely heard of the 
discovery of 2 new compound, with a barbarous neme, appa- 
rently only obtainable at the rate of a few grains in a sealed tube 
after many weeks’ patient work. What I maintain, after a visit 
to the Vienna Exhibition, and at a few German and Austrian 
chemical works, is, that foreign countries are taking the wind 
out of our sails very fast in this line, and that both their rate of 
progress and the moans of attanmg it are very much superior to 
ours.” 

A PRELIMINARY meeting was held on November 29 in the 
Physical Laboratory of the Science Schools, South Kensington, 
to consider the formation of a Physical Society. The chur was 
taken by Dr, J. H. Gladstone, F.R.S. Thirty-six gentlemen 
were present, inclnding most, of the physicists of London. It 
was resolved that the following gentlemen be requested to serve 
as an organising committee:—W.G, Adams, E. Atkinson, W. 
Crookes, A. Dupré, G. C. Foster, J. H. Gladstone, T. M. 
Goodeve, F. Guthge, O. Henrici, B. Loewy, Dr. Mills, A. W. 
Reinold, and H. Sprengel A letter was read from the Lords 
of the Committee of Council on Education, grantmg the use of 
the Physical Laboratory and apparatus at the Science Schools, 
South Kensmgton, for the purposes of the Society. 


THE Photographic News says that a curious and important dis- 
covery has been made by Dr. Vogel during the last few weeks. 
It consists, as he describes it in a private letter, in'makıng the non- 
actinic rays under certain circumstances actinic. “I have found,” 
he says, “that bodies which absorb the yellow ray of the spec- 
trom make bromide of silver sensitive to the yellow rays. In 
hke manner I find bodies which absorb the red ray of the spec- 
trum make bromide of silver sensitrve to the red rays, For 
example, by the addition of cora/2in—which absorbs the yellow 
Tay- -to a bromide of silver film it becomes as sensitive to the 
yellow ray as to the blue ray.” This is one of the most impor- 
tant and interesting observations in connection with acHno- 
chemistry which has been made Tor several years, 


AN examination will be held at Quoen’s College, Oxford, on 
April 14, 1874, and following days, for the purpose of filling up 
four open scholarships of the yegrly value of go/. tenable for fire 
years, Candidates must not have attained the age of 20 yearn 
One of the open scholarships will be awarded for mathematics 
and one for natural science in case competent candidates offer 
themselves. Candidates offering in natural science should be pro- 
ficient in eather physics, chemistry, or physiology, and posscss 
some acquaintance with a second physical science. These candi- 
dates are requested to slgnify by letter tothe Provost, as carly 
as may bë in March, their intention of stending, and to state at 
the same time the subjects they propose to offer, in order that 
the necessary arrangements may be made for their examination. 
Candidates are to call on the Provost in the College-hall at 9 
P.M. on Monday, April 13, bringing with them satisfactory evi- 
dence of date and (where necessary) place of birth, and testi- 
monials of good conduct from their schoolmasters or tutors. 


Tux following alterations have been made in the programme 
of lectures at the Royal Institution :—In consequence of Prof. 
Tyndall’s desire to give six lectures on the Physical Properties 
of Gases and Liquids on Tuesdays before Easter, Prof. Rother- 
ford will gire five lectures on Respiration before Easter, ond six 
lectures on the Nervous System after Easter. At the Friday 
evrenmg meeting, March 6, Sir Samuel Baker will lecture on the 
Suppression of the Slave Trade of the White Nile. Dr. Burdon- 
Sanderson will lecture after Easter. 


Mz. Henry Lux reports the development of a new calcareous 
sponge |in the Brighton Aquarium. In its searly condition it 


‘ 


-third volume of Dr. Bowerbank’s valuable 


` 


i4 


closely resembles, in its mode of growth, Lavcosolenia botryoides, 
but afterwards, in some instances, becomes massive and seml- 
globose. It has been submitted for examination to Dr. Bower- 
bank, who describes it as follows :x-“‘ In the young state, a con- 
gedos of thin fistulae, like a Lewcosolemia ; when adult massive; 
furnished with numerous thm comical or cylindrical cloacal 


. organs, very variable in size and length, Surface of the mass 


mooth and even ; small cloacs furnished with numerous long, 
slender, acerate, external defensive spicula, projected ascendingly 
at mall angles to the surface ; large cloaces nearly destitute of 
externg] defensive spicula, furnished with a few long, slender, ace- 
rate, procumbent spicula ; internal defensive spicula of cloacss 
spicalated, equi-angular, tri-radiafe ; spicular ray, slender and 
attennated, Oscula minute, distributed on the inner surfaces of 
the coace. Pores unknown Dermal membrane pellucid aspi- 
calous, Skeleton spicula, equi-angulated and _rectangulated, tri- 
radiate ; radii slender and unequal‘ length, distorted ; colour, 
cream white. Habitat, Brighton Aquarium, Henry Lee. Ex- 
amined in the dried state.” This sponge will be figured in 
three several conditions of its development, in the forthcoming 
of the 
British Sgongiade, published by the Ray Society, and will be 
known as Lencomia Somesti; Dr. Bowerbank baging named it 
after Mr. Somes, the chairman of the Brighton Aquarium 


_ Company. 


, A’ CORRESPONDENT of the Scotrman paints out how desirable 
a thing it is that a marine aquarium should be erected m Edin- 
burgh. ‘‘The city,” he rightly says, “abounds in- educahona] 
„establishments, to which such an institution would be an invalu- 
able accessory. Great local facilities exist for the creation of an 
aquarium, -and-wére a scheme for that purpose but set on foot, 
_ many willing hands would aid in-its realisation, The cost would 
not be great, considermg the advantages to be obtained ; and it 

is certain the establishment would be self-supporting.” We 
fispa gee the makte causally Gia ap by prove: Hand 

Tux fifth paftgf the illustrated work on Lepidoptera, domestic 


and foreign, by Mr. Herman Strecker; of Reading, Pennsylvania, 
has made its appearance. In the present pert the illustrations 


relate entirely to the genus Catocala, of which one supposed new- 
species is presented under the name of C. serWers, from tho, 


vicinity of Brooklyn. Mr. Strecker merits particular commends 
tion from the fact that this work is prepared exclusively by his 
-own hand, the Mlustrations being drawn on stone, printed, and 
coloured by himself—~and, if we mistake not,’the type of the 
text is set up by him Hkewise—all done in the intervals of his 
daily-Iabour ss 9 mechanic. The expense of the work—fifty 
cènts per number— is such a mere trifle that we trust he will be 
encouraged by a sufficient subscription Hst to continue it to com- 
pletion, increasing the number of plates, as he promises to do, 
without any change in the price, should he recetve the desired 
patronage. - 

Tae London Associaton of Correctors of the Press held a 
comversasions on Saturday last under the presidency of Mr. B. 
H. Cowper, editor.of. the Quern, We are glad to notice that 
the principal tems ofthe programmé were of a scientific cha- 
racter. Mr, E. R. Johnson, Chairman of the Amociation, read 
„s paper on the past work of the Association, enumerating some 
‘of the papers and discussions on philological topics which had 
engaged its attention, and while commending the study of philo- 
logy, the advantage of an acquaintance with one or other of 
the exact sciences was set forth. Mr. G. Chaloner, late Secretary 
of the Association, and lecturer on Chemistry at the Birkbeck 
Institution, enlightened the meeting as to some of the properties 
of hydrogen, accompanying his remarks with appropriate experi- 


. ment, Mr. J. T. Young discoursed on the glacial period, and 
* exhibited some fossils illustrative thereof. The wonders of the 
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microscope and stereoscope also contributed to the enjoyment of 
the evening. 

THE two scientific papers in the last number of the Quarterly 
Journal ef the Meteorological Society axe :—' On some Results of 
Temperatire Observations at Durham,” by Mr. J. J. Plummer ; 
and ‘Notes on the Connection between. Colliery Explosions - 
and Weather in the year 1871,” by Memm. R H. Scott, ¢ 
F.R.S., and W. Galloway. The subject of the latter article 


-is of tho greatest importance to miners, and, in connection with 


it, we would call attention to a letter in yesterday's Zrmes warm- 
ing colliery managers of the present high reading of the baro- 
meter. Weare glad to sce from the Report of the Council that 
DA SIATY bas aiant ey: rane ay Kad alio 
gether satisfactory condhtioh.* 

“No, XL of Petermann’s Mitthesineen, contains a brief letter 
from Dr, Richard v. Drasche, concerning his geological voyage 
to Spitsbergen in July and August last. The letter contains a 
few very valuable details as to the physical and geological’ cha. 
racteristics of the west coast of: the island. 


Sır Gongs Rosg, F.R.S., died at Brighton on the 3rd inst. ` 
in the gand year of his age. 

Dr. SPER, of Fulda, has, been appointed by the Japanese 

a as Profemor of Natural Sclences at Yeddo. A 

very handsome salary has been guaranteed to him by the 
Japanese Embassy at Berlin, Other appointments are expected 
to follow ın the departments of ss el Physics “and 
Medicine. i 
“Apropes of tho jeter te weeks ae on the 
British Museum, we take the following from an article 
in a recent number of Jroen on “Our National Museums :”. 

As at present constiinted, Museums may be broadly di- 
vided into three types: first, that. of the South Kensing- 
ton, Jermyn Street, and Bethnal Green Museums in London, 
and the Albert Museum in Exeter,—a type of the actually useful 
museum, where the artisan may see illustratiotis of manufactur- 
ing operations, and the artist may find examples of the mastet- 
pieces of old. Here everything is neat, orderly, and simple ; 
no object is without a label, which explains clearly what it js; 
and spectators need not wander about among collections of in- 
comprehennble curiosities, which excite in thelr minds wonder 
but no jnterest. Tho second type is that of the British Museum, _ ` 
which is purely scientific. Museums like this are scattered over 
the country, containing vast numbers of useful specimena buried 
in drawers-and cases, adorned with Latin: labels’; museums 
wherein the populace rove about with awe, partly at the man- 
strons objects displayed to their gaze and partly at the tre- 
mendous names which they bear, These museums are only 
fitted for sclentific persons; they are next to useless to others, 
unless, as hes been lately done in the British and Ipswich Mu- 
seums, superintendents and curators are willing to descend from 
their high level and escort hodies{of the simpler folk through the 
collections, giving as they go some plain account of the more 
prominent objects, A third type of museum is scarcely to be 
found in ‘any national collection, It is. usually seen in small, . 
country towns, where dusty cases “are arranged in ill-lighted 
rooms, and are made tho receptacle: of rubbish brought by resi- 
dent gentlemen from all parts of the world—one giving a collec- 


‘tion of minerals for which he has not room; snother a few 


drawers of butterflies of which he has grown tired. South Sea _ 
blandar weapons, elephants’ tusks, and other spoils of the 
chase are scattered abont in corners and on walls, and the col- 
lection of oddments is dubbed a ‘‘ museum,” Our readers can 
draw on their own experience for other detalls on this subject, 
and we are much mistaken if they do not agree with us that the 
energy that is expended with but little useful result on our 
“local and national museums is almost or entirel y thrown away, 
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Tux little town of Massa Marritima (Tuscany), says the Foureal 
of the Society of Arts, sets an example which would be well to be 
followed by many larger and better known towns, both in Itely 
and this country. In 1867 the mumicipality of Massa purchased 
the interesting collection of minerals, models of mining machi- 
nery, and specimens of tools need in mines in various com- 
tries from Signor Teodoro Haupt, a well-known mining engineer 
of Florence, together with a complete series of maps and plans 
of most of the mines m Tuscany, This forms the nucleus of the 
museum, which has since been enriched by a collection of the 
birds and animals found in the province, the donation of a medical 
man pesiding in the town, and their value is considerably enhanced 
by being well arranged and tabled. with both common and scien- 
tific names, The library now contains about 6,000 volumes, 
_ somo of which are of great value, as being extremely rare, and 

relating to the history of the republic of which Massa was once 
the capital. The archsmological department contains a very 
beautiful Etruscan funeral urn. 

THE additions to the Zoological Society’s Gardens during 
the past week include foor Bull Frogs (Rasa szigiens) from 
Nova Scotia, presented by Dr. B. Sanderson, F.R.S.; two 
white-handed Gibbons (HWobate lar) from the Malay Penin- 
sala, presented by Sw H. Ord, CB; two {Griffin Voltures 
(Gys fudus) and a Golden Eagle (Aguila chrysados), European, 
presented by Mr. A. J. White; two Rough-legged Buzzards 
(Arckibtiteo lagopus), European, presented by Mr. A. B. 
Hepburn ; a Green Monkey (Cercopethecus calHtrichus) from 
India ; and a Bonnet Monkey (Afacacus radiatus) from India, 
presented by Miss Bradshaw ; a Barasingha Deer (Corus 
dwoaxersii) fiom the Himalayas, received m exchange; anda 
Pee ee ee 


SCIENTIFIC SERIALS 


Der Naturferscher, Oct. 1873.—Among the abstracted matter 
in this number we find an account of recent ts by M, 
Exner, to determine the ‘‘reaction time” of the sensorium., 
Some part of the | having been stimulated, the person imme- 
diately made a si by pressing a key with the right hand. 
Marks were produced on a blackened cylinder, both at stimule- 
tion and at and the mterval was noted. The reaction 
time (which ranged 01395 bared a hea in 7 persons) 
seems independent of age, and is shortest in those who have the 
habit of concentration. The tables also show it to have been 
shortest in stimulation of the Eih an induction shock ; then 
follow, in order, electric sh finger of left RETE 
sound, electric shock to forehead, oe to right 
oo and lastly, Geto aati ioe 

ae the 1eachon time into 7 ‘‘moments,”—In 
chemistry we some important observations on the non- 
lummous flame of the Bunsen burner, by M. Blochmann, and 
ae ee cause, by MM. and Knierim, 
who think the action of mycoderma aceti hysiological, 
and that it he action of myooderma tet probably phyaiological 
immobile state ; the latter producing rapid acetification, Further, 
the vin -production occurs out the presence of nitro- 
genous su thong tans doit Shere wiee aga pre- 
sent.~An Interesting question in plant-geography is that as to 
ooh Pits a ‘Thaw? has be experimenting 
ent of human M. been en 
Ta is io aibo Having tried 25x1 different me 
or d Ai two kinda of bere seed which are capa eres 
and Phormium. _A long immersion in sea-water 





i 
salts (Landolt).—A review of Hackel’s Dis parae 
M v. OEE EES S A P ty 


SOCIETIES AND ACADEMIES 
LONDON 
Zoological Society, Dec. 2.—Dr. A. Gunther, F.R.S. 
vice- ent, in the chair. A communication was read from 
Dr. James Hector, containing an account of the complete skele- 
ton of On Cnemornis calciiraas, Owen, and showing its affinity to 
the Natatorex.—Prof, Owen, F.R.S., read a 3 a paper containing a 


restoration of the skeleton of Cnemiornis calciiras 43, Owen, with 
remarks on its affinities to the Lamellirostral grou "and forming 
the twentieth pert of his series of memoirs of extinct birds 


of the Dinornis and its alles, —A communication was read 
from Mr. W. H. Hudson, ing an account of the habits of 
the Pipit (Asthus correndera) of Argentine Republic.—A 
Se ree fom MroA G- Butler, contammg a 
revision of the species is,—A communi- 
clin was read om De, Wf Gey S., on the skulls of 
some seals from Ja eager oN 2 new pro- 
posed to be called .—Mr. P. L. Sclater read 
& paperon some birds e ld Peru by Mr. H. Whitely, 
being the seventh of the series of articles upon this ee 
communication was read from Mr, Henry Whitely, co 

additional notes gn hi birds collected in High Peru —À 

communicahon waf read from Mr. R. Swinhoe, 

marks on the Black Albatross with flesh-coloured bill, o the 
China Seas.—Mr. Garrod read a paper on the visceral anatomy 
of the Ground Rat (Aulacodus swenderianns). 


Linnean Society, Dec. 4.—Mr. G. Bentham, ident, in 
the chair,—Revision of the and species of Tulipex, by 
Mr, J. G. Baker. In this of Liliacese the author includes 
the caulescent with ee ata 
leafy stems bulbous at the base, viz, 


Lilium, Calochortus, 


nas of the underground stems ss tere 

bulb, con- 
flat scales tightly 
y round a cen- 


E erg A A Lilium ; 
most of the species of Fritillaria we have a pau only of hemis- 
pherical scales, half as thick as broad, pressed the base 


conn, The leaves Oe a oa ca . 
out the tribe, with the exception of a section of Lilium, Ca 
mam o pons ages The penanth leaves are all 
eg h ee tae Cares er eee 
party adel into points. Tho stamens are al- 
ways six in number and nearly equal in length, h 
the dehiscence of the anther never properly introrse, 
exactly as m Colchicum. In the capsule, Chlckra ders hor 
e ome in its septicidal dehiscence. BRER 
tween Lilacs and Colchicaces Mr is dis- 
pars less stress than before on the evidence of any sharp 
of demarcation between the ord all the characters usually 
ascribed to the latter order und ii some of the penera of 


Liliaces, In its Geographical istnbution the tribe 1 read 


Alpine ; i 

Meas the Phibppines, South Chas the Nelgherries, pane the 
southern bordas of the Mediterranean ; the prin apal coi 
tration of species is in California and Japan; nearly are hardy 
in this climate. Lilium with 46, Alaria otc astra 
have the distribution of the tribe ; the latter. stopping ee 
at the Rocky ee ere the former ‘Atlantic 
sea-board ; Tuli species, is restricted to the Old 
World, reaching tro Bea Spe ain, na and Scandinavia to Japan 
and the Himalayas ; Oa pecan with 21 species, 18 confm 
Menico and the west side of the Rocky Mountains; of the 5 

cies of Erythronium, 1 is confined to the Old World and 4 to 
the New; the 3 species of Gageopsis 
while Lloydia serotina is the-most widely 
and a mique instance of n petaloid Monocotyledon of 
the North Temperate Zone with almost universal high moun- 
tains and Arctic distribution. , 


Chemical Society, Dec. 4.—Dr. Frankland, F.R.S., vice- 
president, in the chair.—A paper entitled Mineralogical Notices, 
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peered z 
by Prof. Story-Maskelyne and Dr. W. Flight, was read b 
. former, treating of the composition of caledonite and lanar 
Mr. John Williams then exhibited some ‘fe tpecimens of ceys- 
tallised phosphorous acid and mọtallic phosphites, and gave a 
short account of their reachonrs.—Prof. Church made a com- 
munication to the society on the compotion of the mineral 
autunite-—-Prof. Lawrence Smith of the United States, whilst 
describing a modification of the Bunsen gas burner employed by 
him for hearing the crucible in determina‘ions of the alkalis in 








siliclous minerals, gave a short sketch of the process he bad de- 
vised for that ose.—In the courao of the evening a gas 
burner by Mr. ‘of Warrington was also i 


Royal Microscopical Society, Dec. 3—Chas, Brodke, 
ERS, prendent, in the cham.e-The list of donations to the 
included a valuable binocular microscope with apparetns 

from Mr. Charles Woodward, for which the special 
Seder andere in continuance 


of the 
which 


of internal division, of finsl rupture of the emia S envelope 
ond escape of minote free organisms. —Mr. @harles-Stewart ex- 
hibited a section of Ficus dastica described 
the method of and moun stated it to be his 


a guimlike substance, 


Rehgion, by H. 
FoxTalbot, F. R. S.— Notes from Borneo, illustrative of Passages 
in Genes, by A M. Cameron. In this the author cited a 


sipping sh ig Wey Hie 

pily ono a worm ate into the foot of tho ladder and 
toed aoe Mr. Cameron farther stated that one of the 

a yak nemes for the Supreme Being is Yaouah : the author 

sie p the sla song Jehovah aad Yahveh af tho Bie 


PHILADELPHIA ° 

Academy of Natural Sciences, June 17.—The presi- 
dent, Dr Ruschen » in the “char —Lews of Sex in 
Juglans migra.—Mr, Thomas Mechan said he had. at variuas 
times dwing the past fow ycare called the attention of the 
Academy to periment of numerous plants which illustrated 
«tho principle. thar sex-in pfints was the result of grades 
tality ; or, as “it had been suggested, viebilty; and 
that this power mie cue Ne eae the 
highest grades of vitaluy roducing the female sex. 
He now exhibited apecltais ae the common black wal- 
nut, nigra, 
of w had been sald on othé occasions. -Examining 
toe iee. at- tia -fowaiag. saron, woul, be pay 
soon, by even ex superficial observer, that -there were 


system of the tree. wer down the 
were buds not quite so large These 
made shoots less vigorous than the other class, bore the 
. female flowers on thetr ap.ces. Below these were numerous 


the production of male flowers as there is in female flowers, 

aa Paris 

Academy -of Sciences, Nov. -24.—M. de Quatrefages, 
presiieni, in the chalr.—The following papers were read :— 

the development of polyps and therr corals, by M. H. de 
Lacaze-Duthiers, The author described some results obtained 
by him ina ermse on board the Narval, off the North African 
coast of the Mediterranean during. the summer.—Remarks on 
the South American- fauna, with anatomical details of some of 
fe ee Gervada.—Observations on 


r suggests’ that 
in eas ae eae of the 
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molecules of the water just as a bok of pins when shaken up 5 
will ocenpy more’ room they did when in 
layers —A l 
to his o 
and terrestrial hurricanes. The author stated that during the 
last 125 years there have been 12 maximum periods of hurricanes 
and 10 of these correspond to sun-spot maxima and 11 periods 
of hurricane mibima, Pap hr per fe correspond bg Aa eager 
-Obeervations on the analogies which exist between the solar 
spots and terrestrial cyclones, by M, Marié Davy,— — Note on solar 
and terrestrial M. H. de Parville-—-On the 


clones, ee cy hat eer bg cheney asd taco Mee ee 
down-rush about the axw.—On the conclusion of the note, 
General Morm made some remarks on the small eddies observed 


Pio nives as ezimpiet o tie doreaang anrai in the centre of 


A EAE aoe be the vibrations ` in the reya 
refracted in uniaxial crystal by a Abna —~ Analytical 
tal investigations ee terior felipe m 57 
M. Croullebou.——On the retum of carrier dedas 
of Paris, by M. W. de Fonvielle.—On the pe placer 
M. Max. Cornu.—On a theorem of celestial by M 


difference of physiological action cansed 
‘from coils formed of different metals, by 
author stated at with G-coll cade of’ a badiy coadac iig 
metal the contracuon of the muscles was nd the effect 
on the cutaneous nerves smaller than when the coil is made of a 


enoux by M. Bertrand, by M 23—-On.the secre- 
tions of the flowers of Eucalyptus globutus, by M. Gimbert. 
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THE TRANSIT OF VENUS EXPEDITIONS 


OME time ago we called attention to the admirable 
opportunity which would be afforded by the ap- 
proaching Astronomical Expeditions for the observation 
of the Transit of Venus to investigate the Natural History 
of several little-known islands of the Pacific The addi- 
tion of one or two members to these expeditions could 
make but a comparatively trifling addition to the expense, 
and while the Astronomers were observing, the Naturalists 
would be busily employed in collecting. We are glad 
to be informed that at a recent meeting of the Council 
of the Royal Society it was determined to take action in 
this matter, and to advise the Government to attach a 
small staff of Naturalists to the two expeditions destined 
to observe the transit in the Island of Rodriguez and Ker- 
guelen’s Land. There can be little doubt, we presume, 
that the Government will readily accede to the advice 
thus offered to them. 

Rodriguez, an outlier of the Mascarene group, is in 
many ways specially worthy of thorough investigation. 
As a general rule oceanic islands lying at a distance from 
the great continents are of-volcanic origin. The Seychelles 
and the island of Rodriguez are almost the only known 
exceptions to this rule. Rodriguez, so far as the slight 
information we possess on the subject extends, is believed 
to be composed of granite overlaid by limestone and other 
recent rocks, It is, therefore, of great importance that an 
accurate geological examination should be made of this 
island, more especially as its nearest neighbours Bourbon 
and Mauritius follow the ordinary rule of being volcanic. 
A second rich field of biological research in Rodriguez 
will be found in the fossil remains to be met with in the 


` caves of the limestone rocks, These have already yielded 


good fruit to the investigations of Mr. Edward Newton. 
the Colonial Secretary of Mauritius, aided by grants from 
the British Association. The complete skeleton of 
Pesophaps solitaria, a bird allied to the Dodo of the 
Mauritius—has been restored from these remains, as is 
well-known from the excellent memoir upon this extinct 
bird published by Mr. Newton and his brother, Prof. 
Newton of Cambridge, in the Philosophical Transactions 
of the Royal Society. But besides additional bones of 
the Solitaire, which will be welcome to many Museums, 
it will be desirable to become acquainted with the other 
animals which were the Solitaire’s fellow-creatures when 
in existence. Some of these are also obscurely known 
through the exertions of the Messrs. Newton, but it 
cannot be doubted that ample materials of this kind are 
still lying hid in the caves of Rodriguez for the benefit of 
future explorers. 

The recent Zoology and Botany of Rodriguez also 
merit thorough investigation in order to ascertain 
whether they show any parallel differences to that of its 
geological structure as compared with. the rest of the 
Mascarene group of islands. 

Kerguelen’s Land, the second point selected for biolo- 
gical investigation, is also likely to give ample occupation 
for a naturalist who will be ablesto devote several months 
toits exploration, while the necessary pgeparations are 
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being made for the observation of the great astronomical 
event. In 1840 Kerguelen’s Land was visited by the 
Antarctic Expedition under Sir James Ross. The dis- 
tinguished naturalist who accompanied the expedicion 
ascertained that it contains a scanty land-flora of flower- 
ing plants, some of which belong to types elsewhere un- 
known, and an extraordinary profusion of marine forms 
of both the animal and vegetable kingdoms. Of the 
land-plants a good series was obtained, but as regards 
the marine flora and*fauna much must remain to be 
done—especially as Sir James Ross’s visit took place in 
mid-winter. The Challenger will visit Kerguelen’s Land 
early next year in order to ascertain the best station for 
an Astronomical Observatory, and her excellent staff of 
naturalists will, without doubt, not neglect the opporturity 
thus given to them. But looking to the great size of the 
island, whith, measures nearly 1oo miles by ṣo, and to 
what is reported of the excessive richness of the marine 
forms of life, there will certainly be ample occupation left 
for the nathralist whom it is proposed to send there alang 
with the Transit expedition. 

There is, in fact, no doubt that it would be difficult to 
find two spots on the earth’s surface where investigation 
is more likely to lead to satisfactory results than in the 
case of these two little-known islands. Nor is the oppor- 
tunity now offered of obtaining these results at a very 
small cost to the_nation likely to recur, if now neglected. 
We trust; therefore, that on the part of the Government 
there will be no hesitation in acceding to the scheme put 
before them by the Council of the Royal Society. 








e 
ELLIS’S LIFE OF COUNT RUMFORD 


Memoir of Sir Benjamin Thompson, Count Rumford, 
with Notices of his Daughter. By George E. Elks. 
(Published in connection with an edition of Rumford’s 
complete Works by the “American Academy of Ars 
and Sciences. Boston.) 

Ta biography supplies a want that has been soreiy 

felt by all who have desired to obtain a reliable 
account of Count Rumford’s eventful life. It is, I think, 
impossible to name any equally eminent man of modern 
times concerning whom so little was known before tke 
publication of this work. The only preceding sources 
of information, Prof. Pictet’s letters, Prof. Renwicks 
sketch in “ Sparks’s Library of American Biography” 

Cuviers Eloge andjthe Cyclopedia biographies made 

up from these and each other, are most vexatiously 

contradictory on points of primary interest. Aided by 

Rumford’s own correspondence, and other original and 

direct sources of information, Mr. Ellis’s industry has at 

last rescued us from these perplexities, 

‘The career of scientific notables is usually of a simple 
and uneventful character, but that of the poor school- 
master of New Hampshire is sufficlently adventurous 
and romantic to supply materials for a sensation- 
novel writer. 

He married early ; to quote his.own words—“I took 2 
wife, or rather she took me, at 19 years of age” He 
describes his married life as both happy and profitable 
but it lasted scarcely three years, during which he became 
a prominent public man and a full-blown soldier, with 
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the rank of major at 20 years of age. The part he took 
in connection with the American rebellion excited popu- 
- lar indignation against him, led to his imprisonment, the 
confiscation of his property, and his subsequent flight from 
home shortly after the birth of his daughter. He never 
saw his wife again, nor did he see his daughter until 
20 years afterwards, when she rejoined him in Europe. 
At the age of 23, he appears in a new character upon 
another scene. He is now a diplomatist, presenting his first 
state paper to Lord George Germajne i in London. He steps 
at once into a responsible position in the Colonial Office, 
and presently becomes the “Secretary of Georgia.” In 
the meantime he is doing important scientific work, is 
elected Fellow of the Royal Socjety in 1779, when 26 
years of age, and suddenly appears on board the Victory 
as a volunteer sailor under Sir Charles Hardy, experi- 
menting with ship’s guns, and writing treatises on naval 
signals and naval architecture. In the folko#ing year he 
is promoted to the office of “Under Secretary of State 
for the Northern Department ” (Colonial). 
Thirteen months after this he re-appears În military 
. uniform as Lieut.-Colonel Thompson commanding “ The 
King’s. American Dragoons,” and profoundly occupied 
with experiments upon light artillery, &c. Before 1781 
is ended, we: find him on the other side of the Atlantic 
with his dragoons on Long Island, and fighting in the 
neighbourhood of Charleston at the beginning of 1782. 
In April we hear of him in New York, and presently find 
that he has returned to England promoted to the rank of 
full colonel, and otherwise honoured for his American 
services: 
In the midst of all this PTEE and excitement he is 
busily engaged in scientific research chiefly upon subjects 
connected with gunpowder, bullets, and artillery. With his 


cHaracteristic exaltation of present pursuits he is now’ 


consumed by military ardour, and, dissatisfied with his 
late inglorious outpost skirmishing in America, obtains 
appointment for active service in the defence of Jamaica 
against the French, but is frustrated by the temporary 
pacific re-action that suddenly prevails. He offers to serve 
in India, but the Govermment has become economical, 
Determined to fight somebody, he selects the Turks, with 
whom Austria is temptingly disposed to quarrel, and, 
having obtained the King’s permission, proceeds to Vienna, 
with war-horse, arms, and uniform. Halting on his way he 
creates considerable sensation by appearing as a visitor 
on the garrison parade at Strasburg, displaying his 


handsome figure, brilliant English uniform, and his skil- |- 


ful management of an English blood-horse. Field-Mar- 
shal Prince Maximilian de Deux Ponts rides up to the 
stranger, salutes, and asks a few questions. Thompson, 
with the polished courtesy and tact of which he is so 
accomplished a master,- turns this introduction to good 
“account, secures the friendship of the Prince, who is so 
strongly impressed with the varied attainments of the 


brilliant soldier, that he presses him to pass through’ 


Munich on his-way to Vienna and visit the reigning 
Elector of Bavaria, an uncle of the Prince. 

The visit is made most successfully, and, with ad- 
ditional introductions, Thompson proceeds to Vienna with 
a ready-made continental reputation, though only a few 
weeks old. Here, as he says, “ I owe to a beneficent 
Divinity that wes cased in time of that martial folly.” 
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The agent or Divinity of this reformation, was a lady, 
who, as he says, “formed an attachment to me, gave me 
wise advices, and imparted a new turn to my ideas, by pre- 
senting me in perspective other species of glory than that 
of conquering battles.” It is proper to add, in expla- 
nation, that the lady was seventy years of age. 

In the meantime the Elector~of Bavaria invites 
Thompson to enter his service. For an English officer 
to do this, permission from the king was necessary. 
This was obtainéd in London, and with it the honour of 
knighthood, which was conferred in February 1784, with 
a continuance of half-pay as colonel © | 

Sir Benjamin Thompson proceeds immediately to 
Munich, and there enters upon the most remarkable part 
of his extraordinary career. The task which. he set 
before himself in Bavaria was nothing less than a com- 
plete reformation and re-organisation of the army, and a 
general improvement of the physical and social condition 
of the whole nation. Itivested with full powers by the 
Elector he sets about bis work in a strictly philosophical 
manner, The first four years—1784 to 1788—are devoted 
to a cool, impartial, and systematic investigation of the 
social statistics and general condition of all classes, civil 
and military, in Bavaria, Having thus inductively- col- 
lected and generalised his data, he now proceeds deduc- 
tively to devise his remedies for the evils thus demon- 
strated, In all his efforts, from the improvement of 
saucepan-lids and gridirons to the moral reformation of 
a whole nation of human beings, he is rigidly methodical 
and strictly scientific, and his success follows as a direct 
and visible consequence of this scientific mode of pro- 

His well-known and important researches on the 
Convection and general Transmission of Heat were 
undertaken and carried out mainly for the purpose of 
determining the best and most economical means of 
clothing the Bavarian soldiers,and the construction, warm » 
ing and ventilation of their barracks. Another equally im- 
portant though less known series of researches were insti-. 
tuted for the purpose of learning how to feed in the most 
economical manner the béggars, rogues, and vagabonds, 
whose sustenance and reformation he had projected. 

His success in reorganising both the men and mate- 
rials ofthe army was marvellous. It was in the course 
of Kis. work in erecting cannon foundries and remodelling” 


‘the Bavarian artillery that his celebrated demonstration 


of the inimateriality of Heat was 

It|may safely be affirmed that the foundation of the 
present military system and of the recent military suc- 
cesses of -Germany was laid by Benjamin Thompson in 
Bavaria.. He tells us that the fundamental principles 
upon which he proceeded were “to unite the interest of 
the soldier with the interests of civil society, and to 
render the military force, even in times of peace, subser- 
vient to the public good ;” and further, “ that to establish 
a respectable standing military force which should do the 
least possible harm to the population, morals, manufac- 
tures, and agriculture of the country, it was necessary ro 
make soldiers atisens, and citizens soldiers? 

Besides the important technical reforms of discipline, 
arms, barracks, quarters, military instruction, &c., which 
he carried out, “ schools were established in all the regi- 
ments, for the instructfbn of the soldiers in reading, 
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writing, and arithmetic, and into these schools not only 
the soldiers and their children, but aleo the children of 
the neighbouring citizens and peasants were admitted 
gratis.” Military schools of industry were also established 
where the soldiers learned usefal trades; thus the military 
clothing was spun, woven, and made up by the soldiers 
themselves ; roads and other public works were made 
and erected, and the men were permitted to hire them- 
selves out in garrison towns. Besides this the soldiers 
were used as industrial missionaries for the introduction 
of improvements in agriculture, manufactures, &c. The 
potato, until then almost unknown in Bavaria, was thus 
introduced by the aid of Thompson’s military gardens or 
model farms. One of these gardens still remains, viz the 
well-known “ English Garden” at Munich. 

Stil more remarkable was bis success in radically 
curing the overwhelming curse of Bavaria, which was 
infested with hordes of beggars and vagabonds that had 
defied every previous effort of suppression or diminution 
Here again the same strictly philosophical method of pro- 
ceeding was adopted. Human materials and motives were 
handled precisely as we manipulate the physical materials 
and forces òf the laboratory, and the results were similarly 
definite, reliable, and successful. The scientific social 
reformer not only cleared the country of its rogues, vaga- 
bonds, and beggars, but made their industry pay all the 
expenses of their own feeding, housing, and clothing, be- 
sides those of the industrial and general education of 
themselves and their children. In addition to all this they 
made clothing for the military police who took them into 
custody, and earned a handsome net profit in hard cash. 

It is not surprising that such success should have 
earned for him a long list of Bavarian honours and titles 
which need not be here recounted, and that he should now 
appear as “Count of the Holy Roman Empire and 
Order of the White Eagle,” or, as better known to us, in 
the title of his own choice, “ The Count of Romford.” 
Neither need we be surprised that his health should fail, 
and that in spite of repose and change of scene we next 
find him lying dangerously ill at Naples. 

On his recovery he returns to England, and while 
busily engaged there in literary and scientific work, is 
suddenly recalled to Munich, which now has the Austrians 
at its gates, and is simultaneously threatened by the 
French. Matters become so serious that the Elector 
saves himself by flight, only eight days after Rumford’s 
arrival ; but before leaving the monarch hands over to the 
philosopher the command-in-chief of the army, and the 
practical dictatorship of the capital. During the three 
months of this supreme command Rumford succeeds in 
overawing and checkmating both French and Austrians, 
and saving the city, after which the Elector returns. 

This is the chmax of the great philosopher's career, and 
now we find him a second time stricken by dangerous 
illness. On recovering he returns to London, founds the 
Royal Institution, publishes his essays, and then leaves 
England for the last time to reside in Paris, where he 
marries the “ Goddess of Reason,” Madame Lavoisier. 

Here the curtam falls upon all his greatness, for though 
but fifty-two years of age, the brilliant career of the Count 
of Rumford is ended, and the subsequent scenes of his 
life display a miserable contragt with all that preceded 
them. 
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His biographers are evidently pumled by what follows, 
and painfully seek apologies for his matrimonial squabbles, 
his general irritability, his morose seclusion, and the 
small results of the fussy labours of the last ten years of 
his life. My own theory is that the illness at Munich 
—where he.describes himselfas being “ sick in bed, worn 
out by intense application, and dying, as everybody 
thought, a martyr to the cause to which I had devoted 
myself ”—was followed by chronic and permanent cerebral 
disease, and that the gradually developing change of 
character which he displayed from the date of his return 
to England in 1798, until his death in 1814, was but a 
natural symptom of this growing malady. 

Present space does rfot permit me to state in detail the 
evidence upon which I base this conclusion, but I can- 
not conclude without protesting against the explanation 
of Cuvier, yho in his Z/oge states that “It wouldfappear 
as if, while hê had been rendering all these services to 
his fellow-men, he had no real love or regard for them. It 
would appear as if the vile passions which he had observed 
in the miserable objects which he had committed to his 
care, or those other passions, not less vile, which his 
success and fame had excited among his rivals, had em- 
bittered him towards human nature.” Cuvier, if I am 
right, only knew the diseased wreck of the brilliant, 
courteous, and even fascinating “soldier, philosopher, 
and statesman,” and I suspect that the unjust oblivion of 
his merits which so speedily followed his death, was 
largely due to the bad impression made, not only upon 
the French Academicians, but also upon his Royal 
Institution associates, by the moral obliquitles and eccen- 
tricities due to a diseased brain. 

The main interest of the career of this? wonderful man 
appears to me to lie in this, that it affords a magnificent 
demonstration of the practical value of scientific training, 
and the methodical application of scientific processes to 
the business of life, I have lopg maintained that every father 
who is able and willing to qualify his son to attain a high 
degree. of success either as a man of business, a soldier, a 
sailor, a lawyer, a statesman, or in any other responsible 
department of life, should primarily place him in a labo- 
ratory where he will not merely learn the elements of 
science, but be well trained in carrying out original 
physical research, such training being the best of all 
known means of affording that systematic discipline of 
the intelectual and moral powers upon which all practical 
success in life depends. The story of Count Rumford’s 
life, and the lesson it teaches, afford most valuable 
evidence in support of this conclusion, and cannot fail 
powerfully to enforce it. 

This subject is specially important at the present 
moment, particularly to those Englishmen whose minds 
are still infested with the shallow foolishness that leads 
them to believe that scientific men are dreamy theorists, 
and disqualified for practical business. Let them follow 
in detail the practical triumphs of this experimental philo- 
sopher, and ask themselves candidly whether such success 
could have been possible had he been trained in the 
mere word-exalting study of the Greek and Latin classics, 
instead of the practical school of experimental research. 


W. MATTIEU WILLIAMS 
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GARRETT'S FISHES OF THE PACIFIC 


Andrew Garretts Fische der Südsee beschrisben tind redi- 
‘girt, Von Albert C. L. G. Ginther, Heft i (Hamburg : 
L. Friederichsen & Co., 1873.) 


T S 

i have for several years employed scientific collectors 
in various parts of the Pacific to prepare and send home 
specimens of natural history. These have been stored up 
at Hamburg, in what is now a wéll-known scientific insti- 
tution, the “ Museum Godeffroy,” under the cate of an 
active superintendent, whose services have been engaged 
to take charge of and arrange the various objects thus ac- 
cumulated, But not content with*thus bringing the rari- 

' ties of the Pacific within the grasp of European naturalists, 
Herr Godeffroy has obtained the assistance of some of 
the best known workers in Sciehce for ination of 
these materials, The extensive collections of birds made 
for him by Dr. Edward Graffe were submitted to the 
well-known ornithologists Drs. Finsch and Hartlaub of 
Bremen, and formed the basis of their excellent work on 
the “ Birds of Central Polynesia,” published a few years 
since, For the working out of the Polynesian Fishes, of 
which we believe, Herr Godeffroy’s collection is still more 
complete, the co-operation of Dr. Ginther of our National 
Museum, the most distinguished of living ichthyologists, 
has been obtained, and the book now before us contains 
the first-fruits of Dr. Gunther's labours, 

`- The brilliant colours which adorn many of the Poly- 

nesian fishes have been well known to travellers in those 
regions since the days of Cook, and have been frequently 
described in lively terms. Unfortunately, however, these 
colours entirely disappear in fishes preserved in spirit 
after the ordinary fashion, so that their beauty can only 
be appreciated by visitors to the distant seas which they 
inhabit. In order to exhibit these colours in the present 
work, Herr Godeffroy has gcquired a large series of 
drawings, taken from living specimens, by Mr. Andrew 
Garrett, who has been many years resident in the Sand- 
wich and Society Islands, and in other parts of Polynesia. 
Under these circumstances we may well anticipate the 
` production of a first-rate work, more especially as the ser- 
vices of the unrivalled lithographic artist, Mr. G. H. 
Ford, have been secured to put the drawings on the 
stones, 

Dr. Giinther commences his work in systematic order 
with the Serranide, of which-numerous brightly coloured 
forms inhabit the various Archipelagoes-of the Pacific. 
Twenty splendid plates illustrate the letterpress, and it is 
only. wonderful how they can be produced at so small a 
cost. Nine similar parts will complete the work, which 
bids fair to become one of the most perfect icthyological 
monographs ever issued. ` 








OUR BOOK SHELF 


Manual of Comparative Anatomy and Physiology. By 
S. M. Bradley, F.R.C.S. Second” Edition, an- 
chester : ; London : Simpkin, Marshall and Go.) 


ENCOURAGED by the success of an earlier and much 
smallér edition of this work, the author has entirely re- 
written the new one. In so doing, we think that he could 
not have made a greater mistake, as the small size of the 
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original precluded the introduction of detail with which 
he is not and so his exposing his 
ienernce ie ie base e. Pitas ei on which 
the of a few that the 
author, after reading rapidly thicugh soins one of the 
standard text-books on Zoology, wrote down his im- 
pressions as far as his memory served him. Faults 
of omission are not uncommon in text-books, i 
when they are written by those who are not practically 
acquainted with their subject, but faults of commission 
are, fortunately, much less common. In the work before 
us there are several of the former, and they cannot all be 
laid down to want of space; for in the case of the Myria- 
gle Reta pred the peculiarities of the main divisions 
of which the position of the legs is not referred to, two- 
ae of’ the on which they should have been found 
is blank betore the commencement of the following 
chapter. The faults of commission are so numerous 
thet they admit of easy classification. There are those 
of sheer carelessness from inattentive reading, otherwise, 
how is it that we are told that the Dugong has six cervical 
vertebrae, and that the Zragulina, or Musk Deer (!) 
have all the tarsal bones anchylosed. Others arise from 
a want of power to realise the meaning of the ordi 
descriptions of well-known anatomical facts, as when Ít , 
is indicated that the ventricles of the Crocodue’s heart 
are not com ly separated, and the marsupium, or 
pouch of the female Kangaroo in-the male is everted, and- 
ran oad the penis. Absolute and inexcusable errors it 
is t to explain, but among such we are told that the 
Nummulites are Cephalopoda ; the Marsipobranchii have 
morethan one nasal sac; that in the Lepidosiren the” 
nasal canals are not open at both ends, and the vertebrae 
are ossified ; and that in the Bear the clavicles.are more 
developed than in other Carnivora, when they are in 
reality absent altogether. Peculiarities found in one 
division are omi with regard to. them, and referred to 
others entirely different, as when it is stated that among 
the Marsupialia “ each oviduct in the female leads into a 
perfectly distinct uterus, which opens into a separate 
vagina, which is also the passage of the arin ” and that 
in the male the vasa deferentia “open into a cloaca com- 
mor. to the uri and secretions.” These 
remarks apply.to the Monotremata well enough, how is it 
they are omitted in speaking of them, and stated of thei 
allies, which in these respects are quite differently con- 
structed. We rarely remember to have seen a work so 
carelessly undertaken, and by so incompetent an author. ` 


Seventeenth Half-Yearly-Report of the Marlborough 
College Natural History Se ode the Sic aA 
ending Midsummer, 1873. (M rough : Perkins.) 

ALTHOUGH the tone of the Preface to this is not 

quite so desponding as that of the previous one, still it 

contains, ot re deal of complaint. It seems to be the 
ch we cannot see any reason, that members 

on entering the fifth form resign their membership. Is 
it because ae schoolwork occupies all their time? or is it 
considered eath the dignity of a fifth-form boy to be- 
nie Pe such a society? no satisfactory reason 
be assigned for the practice, therefore we hope it 

may not be continued. Another discouragement to the 
ety has been ee eee except from 

a very few, who, after a time, “struck work,” because 

they “felt that others ought to in keeping up the in- 
e 


terest of the meetings. the few workers 
would have been more likely to attain this end had they 
continued to p e and: read amid all discou- 
ragements ; by means, we they would be more 


likely “encourager les autres.” We see no reason why 
the reading of should not be combined with the 
exhibition of objets and with discussions. Is not the 
Mariborough C Soelety too sensitive? From thé 
reports of the, field-work done and the collections 
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made, it seems to possess a few admirable workers, who 
poea energy, knowledge, and earnestness enough to 
eep any such society from collapsing. The Botanical 
list is a model one. The papers in the Report are,— 
“ Heraldry,” by Mr. F. E. Hulme, F.LS.; “On the 
Perception of the Unseen,” by Mr. G. F. Rodwell; “A 
Walk across the Karst,” by the Rev. J. Sowerby; and 
“The Luschari (Heilige) Berg in Carinthia,” by the same 
gentleman. 





LETTERS TO THE EDITOR 


(The Editor doer not hold himsedf responsible for opinions expressed 
by kas correspondents. o notice is taken of anonymous 
commetnications, | 


Prof. Agassiz 

Tux sad intelligence received in London this morning of the 
death of Prof, Agassiz adds another illustrious name to the long 
roll of victims to the ins.dious demon, “over-work.” May I ask 
you to give room in your next issue to the following passage 
from a letter (probably one of the last he penned) received from 
Piof. Agassiz only last week, which may be interesting to his 
many so.rowing friends on this side the Atlantic, as attesting in. 
directly to the cause of his death, wiz, excess of mental and 
physical exertion. P. Dz M. Grey EGERTON 

Athenæum Club, Dec. 16 


“ Museum of Comparative Zoology, 
“Cambridge, Mars, Nov. 26, 1873 

"| A feelmg of despondency comes over me when I see how 
long a time has elapsed since I received your last letter, which 
at the time I meant to answer immediately, With 1eturning 
health, I have found the most frightfol amount of neglected 
work to bring up to date, with the addition of a new institution 
to organise. Ihave given myself up to the task with all the 
energy of which I am capable, and have made a splendid success 
of the Anderson School, which cannot fail henceforth to have a 
powerful influence upon the progress of Science ur the) United 
States. But this has diiven out everything else, and I should 
have neglected even the Museum had not a constant appeal to 
my attention arisen from the close connection in which the An- 
deson School stands to the Museum, of which it is, as it wee, 
the educational branch. So School and Museum have made 
gigantic strides side by side; but I am down again. At least I 
feel unable to exert myself as usual, and sucha feeling in the 
beginning of the working season is disheartening. When I last 
wrote I had strong hopes of an easy summer with my family, and 
confidently expected to be able to pass the greater part of the win- 
ter in Europe, and to have prepared the volume on Selachians 
of the ‘ Poissons Fossiles’ for a new edition, or rather an English 
work on the subject. Now that hope is gone ; the immense acces- 
sions to our Museum make even the progress of the Coal Fishes 
from Iowa slow and almost hopeless, With 22 assistants and 
14 sub-assistants in the Museum, I have my hands full with 
admmistrative> duties and responsfbihtles, and science and 
friends suffer. 

“ Ever truly your fiend, 
(Signed) L, Agassiz” 





Experiments on Frogs 


WILL you grant me the space in your journal for a few words 
called forth by Mr. Lewes’s letter in your number of December 
4, on “ Sensation in the Spinal Cord ” ? 

In that lette: the writer describes some ments on frogs 
of such exceasive cinelty that I cannot from entering a 
protest against the princip’e which justifies such actions, 

The nght to perform such actions as vivisection, &c., in the 
cause of Sclence, has often before been questioned ; but the pre- 
sent case—a case in which the infilction of pain is not an un- 
avoidable a/fendané on the experiments, but the veiy essence or 
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object of them, and the slowness and prolongation of agony a 
necessary part—atirs and revolts the whole mind, and brings the 
question again prominently to the front. 

The question then is—are ether the possible or probable 
benefits to a portion of mankind, or the advancement of Science 
for its own sake, sufficient reasons for the mfliction of intense 
suffering on our fellow-animals? Of course much may be urged 
in favour of vivisection. It may be said that without its asust- 
ance Sclence, and especially the sclence of medicine, could 
never have advanced to the point it has now reached; and 
mankind urges that the of mankind is of such ount 
importance that that of all other animals must be subordinated 
to it unconditionally, and consequently that the smallest good 
to mankind balances the greatest evil to other animals, 

To many this would be considered an amply sufficient reason 
for answering the question in the affirmative, bnt at least it 
should be remembered at“what tremendous cost to one portion of 
creation these benefits to another portion are purchased. 

As time and Science advance it 1s becoming more recognised 
that other animals have their rights as well as men ; and perhaps 
it may some day be found that the right which mankind assumes 
to himself of supremacy over his fellow-animals (including the 

t to inflict deliberate torture, for whatever puipose) is, after 

, but the mght of the strongest or most powe: ful. 

It seems to me so shopking that such thmgs should Le written 
of and rec@ wth indifference, and without evoking one word of 
protest on the other mde, that on this ground alonc, ie., that 
the assumption of the right to inflict torture may not pass quite 
uncialienged, I venture to beg for the insertion of this letter. 

Dec. - X. 





Proposed Alterations in the Medical Curriculum 


In a recent number of Nature, remarks are made in regard 
to the present Medical Curriculum, more especially in connection 
with the proposal of Prof. Huxley to alter the Curnculam for 
medical graduation in the University of Aberdeen. THis object 
is to remove the subjecta of Botany and Natural History from 
that Curriculom, to put them ın the category of a prelimi- 
nary axrmination, without any compulsory at endance upon 
lectures, Such a proposal if carried into effect would tend in no 
small d to limit the medical student’s acquhements in the 
biological sciences, as he will not be required to take full scientilic 
courses on there subjects. The tendency of sucha system will 
be to encournge what is commonly called “cmm,” inasmuch as 
there will be no guarantee for methodica® practical instruction 
under a qualified teacher. 

While it may be true that those who take the diplomas of the 
medical corporations are not called upon to attend courses of lec- 
tures on these subjects, and rarely undergo an examination on 
them, the case ıs quite di t with those students who aspire to 
university degrees. The latter look not merely for a license to prac- 
tise, but demre also a university honoar. Animpoitant distinction 
at the present day, between the lcentiates of colleges and the 

uates of universities, is that the latter are to havea 

her literary and scientific knowledge. In place of reducing 
the ions for degrees, so as to compete with colleges, 
we ought to keep up the standard, and send forth medical men 
who are not only well fitted for the practical duties of the pro- 
fession, but who can also occupy a promment position in the 
scientifc world. In accomplishing this object we should 
arrange the curriculum in such a way as to put the study of the 
sciences in its proper place. The student ought to commence 
the study of botany and natural history in summer, before 
eure npon anatomy, surgery, and other purely medical sub- 
jects. is is nowto a large extent carried ont in the Uni- 
versity of Edinburgh, and by so doing a three months’ course of 
scientific study is added to the curmculum. The student 
might be en to take his science examination at 
an early period of his curriculum, say at the end of his 
first year of study, The training which these studies give 
to the mind of the young medical student, is most important. 
They call foth his powers of observation and diagnosis ; 
they present to him the princlples of clasmfication, and they 
enlarge bis views of anatomy and physiology. In pnmary schools 
of the present day we uently find that the elements of 


botany and constitute a part of the teaching, and most 
Pp y s. ut tbis is not enough for the uate in 
ane. 


He must supplement this by going through the higher 
University Cuormculam. p 


, 


~. NATURE, vol. ix. p. 8, to the curious 


“no note of subjects 
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eyen 


upon 

io drawn that much confidence cannot be placed m 
them.” The value of untverst training was strongly inslrted oni 
eee ee when the relation 
wW scientific studies bear to medicine. The iollowmg arẹ his 
remarks :—“' It is the training of the mind in correct methods of 
observation that gives the Natural History Sciences so mych 
value as instroments for on in professional education. 
Not unfrequently do we hear the sMbrt-sighted and nayrow- 
minded ask—-what is the use of roology or botany or geology to 
the and ? what have they to do with beasts or 
plants or stones? Is not their work 


men the 
sick? Of what use save as remedies, are the or 
the grass that grows upon the earth, or to min in the rock t 
Vein and stupid mene te they aio sometimes put by 


who to promote spread of education. They 
i i but the best af them mistake the end for the 
The 


means. want knowledge, but have dearnt that 
the mind must be trained ere it is prepared to and digest 
and 


“We must counteract the natural tendency of purel profes- : 


sional studies—the tendency to Ht the 
“wision, We can do this most beneficially through 
sciences, which are sufficlently different to give them a wider 
sphere of action. It is from this pomt of view that we should 
the natural history sciences as branches of medical educa- 
my ral continues Forbes, ‘‘after much inter- 
i men who had studied at many seats of 
professional education, some collegiate, some exclusively profes- 
sional, I have no hemtation in that, as a rule, the former 
had the tntellectnal advantage. are noble and notable 
exceptions old and young, but the rule is true in the main. The 
man ho: bast eS A seit ce ae Acosta Matos 
l has a z o pathic a more philosophical 
tone of mind anda higher calms of e objects of intellectual 
-practitioner who, his youth up- 
wards, has concentr ated his thoughts upon the contractedly pro- 
_ fessional subjects of an hospital school. I will not believe that 
the practitloner of medicine, any more than the clergyman, or 
the lawyer, or the soldier or merchant, is wiser, or better 
able to treat the offices of his calling, because his mind takes 
beyond the of his professional 
It is a great pleasure, both to patient and neighbour- 


Scotland a university is not merely a board authorised to exa- 
mine students and grant degrees, it isan educational insttution, in- 
tended to exercise a surveillance over the studies of youth, to train 
their minds for the proper acquisition of knowledge, and to direct 
their epia in ua Aa as to insure that mental cùlture 
which fit them for all the duties of hfe. We speak of our 
Untversity in Sootland aa our Aima Maim vecans capa 

of a mother to her a/aesd, educating them and superintend- 
Ue ther slogan in liber penis i 
mE appears to me that a great injury would be inflicted on the 
character of our medical degrees if the required curmculum did 
not embrace the natural sciences To study these properly some- 
more than books is required. There must -be i 

under an able teacher, examination of living objects both 
e naked and with the and a certified 
cae gm smo that everyone, m Sootand at all 
events, desires to make gradnation in m e a University 
honour will aid in keeping up a scleutific curriculum under quali- 
- fied teachers. J 
Edinburgh University Joux H. BALFOUR 


Ancient Egyptian Balances 


I gave to thank Mr. Rodwell for calling my attendon,-in 
representation of an 
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caoat amnod Heypuan balance in a 
uscum, This which is 


taken by S. mpson, and pub- 


| lished by Mansell and Co., 2, Percy Street. By Mr. Mansell’s 


permission the following drawing has been made, 





ends for suspending the 
human figures, the | 


scum, 





. Stalagmitic Deposits 
IN a former number of NATURE (vol. viiL 
Wallace, in reviewing Su Charles Lyell’s 
“ Antiquity of Man,” makes use of the rate of deposits of - 
mite as data for the age of animal remains 
arefonnd buried in caves. i 
rate will redder unreliable date for arriving at corrett conclusions ; 
still, calculations based thereon may be of service. 


Some thirty ago I procured a piece of lime deposit from 
a lead mins at baro, im the county of Darbam ; it measured 
about 18in in 1 To in. in th, and fully #in. thick ; 
Torei aopa ime, and showed distinct facets of 
crystals on surface, over water was ing. I 
had evidence that the deposit had taken place in 

The water, from which it was produced, fesned 


from an adit driven in the Little limestone, which is about 9 ft * 
thick. After leaving the edit, the water mn down the per x 
dicular sido of a mse, for some fathoms, on to some rock 1 
which was lying on the bottom of a hopper, whence it proceeded 
from the upper part of the h mouth, then perpendiculerly 


down over two narrowish which were set on edge 
and put across the month of the bopper to retain the worked 
materials, It was from off these that I obtained the - 


men above described. On its back side the forms of the 
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were well defined ; on the front one the crystals were best de- 
veloped where the stream was most active. 

In accordance with the above rate of increase of deposit, 
nemely, Ein. I en ears 5 in; would ee 100 yens, 4 ft 
ain, 1,000, and 4I ft. 8 in. 10000 yearn. The data given to 
arrive at these results may be relied on as being accurate. In 
the case now the rate of increase of deposit was likely 
to contmue tolerably uniform; as the surface water could 


have no appreciable influence in augmenting ot lessening the 


flow from the adit. 
Boltsburn, Nov. 26 Joux Corry 


Shooting-stara in the Red Sea 


_ ON my way to India, in November 1872, I witnessed in the 
Red Ses the splendid phenomenon of a star-drift, a note about 
which may be of interest, in comparison with the observations 
at the same time in E 

November 24, at 8 p.m, about 600 miles to the south of Suez, 
I first saw a series of thooting-stars falling fiom about 70" 
W.N, W., but notn such a quantity that my attention was much 
attracted ; I only made a note about it in my diary. 

In the night of the a5th-26th I noticed nothing particular, 
but in that of the 26th-27th again many shooting-stars were to 


be seen. 
But in the night of the 27th-28th, about 100 miles to 
the west of Aden, the phenomenon reached its height. Through 


the whole night many thousands of shooting-stars were falling 
from every quartet of the heavens, and in all directione It was 
imposmble for me to count the avelage number falling in one 
minute, although I tried several tmes to do so, because the 
eye could not everywhere, and the shootmg-stars did not 
come from one point only. Isat the whole night on deck, 
to witness this sublime phenomenon of nature, which cer- 
tainly was far more splendid here in the tropics than in Europe, 
on account of the generally greater brightness of the stars in 
these latitudes. 
: A A. B. MEYER 


Cuckoos 


In vol. v. p. 383 of NATURE, you were so good as to publish 
a note of mine, in which I tned to describe exactly all that took 
place when I saw a young cuckoo throw a young pipit out of the 
nest. 

I am much flattered to find that Mr. Gould has thought my 
note fit to be transferred to the mtroduction of his cent 
“Birds of Great Britain,” and a h aketch of mine worthy 
to be made the foundation of one of his large coloured plates. 
As, however, I have always tried in my drawings of facts in 
natural history to express neither more nor less than what I saw, 
I think it right to say that L am not the anthority for many of 


was absolutely naked and blind, 
and bright eyed. 

One curious point I tried to call attention to in my former 
note in these words :—‘‘ The nest oo. . Was 
eo declivi a low abrupt bank $ : 

most thmg was the di with 
which the Wsnd little monster made (Geille ones aid e of the nest, 
the only pert where it could throw its burthen down the bank.” 
This jarity my rough aketch could not, and Mr. Gould’s 








plate does not, express, J. H. B. 
ASTRONOMICAL ALMANACS * 
VIl.—Continuation of the History of the “ Nautical 

Almanac.” 


UST towards the end of the life of Maskelyne, its 

founder, the Nasircal Almanac bad the appro- 

bation of the English, and knew how to deserve the praise 

of foreigners ; it was, according to Lalande, the most per- 
* Continued from p. yo. 
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fect ephemeris that had ever existed.* But, in 1808, death 
deprived Maskelyne, who was then about 76 years of age, 
of his pupil and industrious co/laborateur, R. Hitchins, 
upon whom he had depended for ten years for the most 
important part of his work, the venfication of the calcu- 
lations, and who was during that time the real editor 
of the Nautical Almanac. The advanced age of Mas 
kelyne no longer permitting him to undertake any active 
occupation, the work passed into irresponsible hands, the 
calculations fell into confusion, and “while as- 
tronomy advanced, the Nautical Almanac remained 
stationary, and even + Maskelyne died 
shortly afterwards, in 1811, and Brown of Tiedeswill 
(Derbyshire), was appointed to succeed him. The new 
director did not improve the Nautical Almanac, and 
English mariners and astronomers complained loudly ; a 
reform was necessary. The Board of Longitude being 
incompetent to improve the work of which it had charge 
Government abolished that body in 1818, by advice of 
the Admiralty, to which the publication of the work was 
lala and which replaced the former body (which 
n sixteen members) by another much less nu- 
merous. , . 

This new*Board of Longitude was ingeniously formed ; 
it was composed of a Resident Committee “of three 
persons well versed in mathematics, astronomy, and 
havigatton, nommated by Government,” to which was 
added, a Commission: of the Royal Society, consisting of 
the president and three members, charged to support it, 
and, if need be, to control it. The members of the resi- 
dent committee had to live in London, or its neighbour- 
hood, and to lend their aid to the Commussioners of the 
Royal Society for the scientific questions within the 
domain of the Commission, They received a salary of 
too/,, and the secretary of the committee, who was 
charged with the publication of the Mantical Almanac, 
a salary of 5oo/, Captain Kater, Dr. Wollaston, and Dr. 
Young were appointed resident members, and the latter, 
the secretary of the committee, had the editorship of the 
Nautical Almanac. 

Young did much to improve the work, to restore to it 
the reputation for accuracy which Measkelyne had given 
it, and to render it capable of satisfying the Tn a: 
creasing wants of navigation, Thus, he introduced into 
the Almanac, in 1822, the apparent position, for every 
ten days, of twenty-four fundamental stars, which number 
was increased to sixty jn 1827; mariners had thus con- 
stantly at their command the exact position of their refe- 
rence points, Moreover, it is to him that we owe the 
publication of the elements by means of which we can 
predict occultations of stars by the moon, phenomena so 
useful to astronomers on an expedition, and to sailors 
whose ships are in a foreign harbour. 

But these improvements were by no means the only 
ones which English astronomers and mariners demanded ; 
as it was, the Nasal Almanac satisfied neither the 
one nor the other of these; sailors stood in need of the 
ephemerides and plan distances of Schumacher, and 
astronomers of the supplement to these ephemerides.t 
Moreover, it often happened that these ephemerides ap- 
peared too late to be of any service to mariners who were 
setting out on along voyage. Thus Young was exposed 
to criticism, very just, no doubt, but sometimes extremely 
violent. e result was an excessively sharp contri- 
versy, which, although sustained by most of the English 


astronomique francaise,” of Baron de Zach, vol iv. 
7 i3 A 
P T asses South's Addreæto the Royal Astronomical Society, February 


a 


` - Astronomique,” k all “astronomers are obli 
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astronomers, was concentrated in fwo eminent men, espe- 
cially remarkable for their intense Jove of astronomy. 
The one was Sir ene South, a rich landowner, who 
carried his love of astronomy so far as to devote the 
greater part of his income to the construction and main- 
tenance of his observatory of South Villa. The other 
was Francis Baily, who, by dint of his persevering efforts, 
got the Board of Longitude to publish, in 1825, the 
original observations of T, Mayer, and who was, at a 
later perlod, the promoter of the measures taken for the 

blication of the numerous observations of Lalande. 

ind these was the Royal Astronomical Society. 

The end to be attained was as clear ag it was legiti- 
mate ; it was sought to make the astronomical part of 
the Nautical Almanac more complete and make it an- 
gwer all wants. Young and the other members of the 
Board of Longitude opposed to these attacks a resist- 
ance unhappily too-energetic. But public opinion was 


` formed, and the first satisfaction it obtained was the sup- 


pression of the Board of Longitude mh 1828. Young was 
then in very bad health; indeed, it was seen that he 
could not live long, and it was not thought right to sad- 
den his last days by taking from him. the direction of the 
Nautical Almanac. °° 

- In the meanwhile, an event of the greatest importance 
took place on the Continent, which rendered reforms 
more u t than ever. We speak of the radicabchange 
which the illustrious Encke had introduced into the 
“Jahrbuch” of Berlin, a change which embodied the 
greater part of the desiderata named long before by Baily 


` and Sir James South, and for which was awarded to its 


author the on medal of the Astronomical Society. To 
comprehend this completely, it is necessary to go a little 
further back, and learn the history of the “ Jahrbuch ” 
from the point where we left it. 


VIIL.—Continuation of the History of the “ Jahrbuch” 

After the death of Lambert, Bode was entrusted with 
the care of the $ahréwch under the direction of the 
Berlin Academy. . But soon the difficulties which resulted 
from the publication of this special work, under the orders 
of a numerous assembly, “in which body had the 
right of criticlsm, but in which no one had the effective 
responsibility,” difficulties which, during the life of Lam- 
bert, had not had time to manifest themselves, became 


` such that in-1783 the Academy of Sciences of Berlin de- 


cided of its own accord to give up the direction of the 
Fahriuch, and to leave to that “member who had the 
actual editorship the complete responsibility as well as 
the honour of that publication. It was, besides, by the 
advice of the celebrated Lagrange that Bode was con- 
sulted, The latter then became editor of the ¥akriuck, 
which was now published only “ with the’approval of the 
Academy.” 

This astronomer, however, followed religiously the plan 
traced by Lambert, not attempting any essential modifica- 
tion in the form of the ¥adrduch, But in attempting 
to render perfect the ephemerides, he sought chiefly to 
collect in the second part the most remarkable astronomi- 
cal results of Germany and foreign countries. For this 
purpose he entered into correspondence with nearly all 
the astronomers of Europe, and the Fakrduch of 
Berlin soon attained, in this res sucha renown that, 
“from this time,” says Lalande in his “ Bibliographie 
to know 

German, for this work cannot be dispensed with.” In the 

ephemerides the only modification of any importance on 

the plan of Lambert which Bode allowed himself during 
the whole of his editorship, was the addition of a teble 
giving the corrections which it was necessary to make on 
* the times of the rising and setting of the heavenly bodies 
at Berlin to obtain the times of the same phenomena in 

` other latitudes. 
During this time, however, astronomy had progressed. 


The beautiful memoirs of Bessel on the determination of 
the apparent positions of the stars, the improvement 
made on instruments, the convenience of the methods by 
which Bessel had learnt to correct and revise the results 
of these, had increased the ts of astronomers. On 
the other hand, the theory of the planetary movement 
had made immense advances, and the planetary system 
itself had been enriched by four telescopic planets—Ceres 
iarri, Jan. 1, 1801), Pallas (Olbers, March 28, 1802), 
Ne ( ar | Sept. 1, 1804), and Vesta (Olbers, M 
29, 1807). presented the same peculiarity, that of re- 
volving between Mars and Jupiter. It became necessary 
then to publish the ephemerides of these new planets, in 
order that astronomers might be able to observe them. 
But Bode, who held for nearly half a century the astro- , 
nomical sceptre of Europe, had then reached an advanced 
e, when the mind does not take easily to reforms.* 
` Bode died at Berlin, Nov. 23, 1826. J. E. Encke, then 
astronomer of the Observatory of Seeberg, near Gotha, 
Saxony, was called to the direction of the Observatory of 
Berlin and of the Fakrbuch.t 
From the first volume which he published (Yatrbuch 
for 1830, May 1828), he realised all the reforms that 
German astronomers demanded. What then were those 
reforms universally called for? 


1X.— Programme of Reforms : 

If we wish to understand them, it is enough to recall to 
mind that for a maritime people, ephemerides such as 
the Nautical Almanac and the Connaissance des Temps 
have a double purpose: to be serviceable to mariners 
and travellers, and also to astronomers, that is to say, to 
observatories. 

At the very outset, it was evidently very useful to all 
that all the data of the work should be connected with the 
same kind of time, instead of giving fot some the mean 
time, and for others the true time. And as astronomical 
tables are neeessarily arranged on mean time, as on the 
other hand it is the most convenient for all the uses of 
navigation, it was good to take this mean time as the 
on time of the tables. It was, however, necessary to 
make an exception for the co ordinates of the sun at the 
moment of his passage on the meridian, which, very evi- 
dently, ought to be calculated for the apparent noon or 
the true noon. Besides, from the y astronomical 
point of view, it was evidently convenient to calculate the 
places of the sun, of the moon, and of the planets, with 
all possible precision, so that the comparison of the 
observations with the tables might serve to amend the 
latter. It was necessary then to calculate to the 1ooth of 
a second the co-ordinates expreased in time, and to the 
roth those expressed in arc. On the other hand, it 
was necessary to give, for e day in the year, at mean 
noon, the aa (AR, cut D), and heliocentric co- 
ordinates of all the principal planets, and to publish in 
advance ephemerides of the telescopic planets near their 
o vona epoch favourable for their observation. 

Apa, e observation of the eclipses of the satellites 
of Jupiter being one of the best means of determining the 
longitude of a station, it was evidently of importance that 


under tho guidanca of his fathar, who kept a and at first 
mtended hım for a teacher. and y , wero 
at an carty age his favounte studios, He ads his ire astronomica] ober 
vations ip & granary, by means ofa which he had himself made; 
at 18 yoars he knew how to calculate, considerable eclipses 
and the course of the Some time after, Dr. Bush, with whom chance 
made bim acquamted, lent him hus instruments. the vocation for 
which he was was from that ome ebendoned, In 1768 
he publahed hos Astronomy, ‘Die Ankeltung mr Kenntntss 


bara, pastor, 
he studied under the at » ia 1814 he was ap 


ponies bye, da Lindenan, Minster of Btate of Saxony, director of the 
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the tables of these satellites should be brought to a high 
degree of perfection ; and as, according to the opmion of 
the most distinguished mathematicians, the observation 
of all the phenomena which are presented by one of these 
satellites un superior or inferior conjunction is the best 
means of determining certain elements of the theory of 
the satellites of Jupiter, it was useful to give in the col- 
lection of ephemerides not only the epochs of the eclipses, 
but also those of the contact of the shadow of the satellite 
with the planet. Tables for the observation of the satel- 
lites at the time of their maximum elongation would also 
be very desirable. 

From the mariners’ point of view, for whom the moon 
is the principal heavenly body, the positions of the moon 
‘calculated for noon an mideight of every day would be 
insufficient on account of the considerable proper move- 
ment of our satellite. To obtain the longitude of a place 
by means of the observation of the passage across the 
meridian of one of the limbs, there would be required an 
excessively laborious calculation ; the use of that method, 
however convenient, was then ill It was necessary 
to give the right ascension and the declination for every 
hour of the day, for the purpose of avoiding the employ- 
ment of second differences except in cases where very great 
precision was sought for. : 

Then, when accurate tables of the movements of the 
planets were obtained, it was useful to add to the distances 
of the moon from the sun and from the stars, the distances 
of that body from the pmncipal planets, the observation 
of which is more convenient and more certain than that 
of its distances from the stars. 

But it was necessary to consider not only astronomers 
in observatories and sailors on board their ships, it was 
useful to enable astronomers on an expedition, and 
sailors when in a foreign harbour, and also geographers, 
to obtain the geographical co-ordinates of their station 
with-ease and accuracy. From this point of view the 
method known as that of the Limar Culmimations holds 
the first rank, a method to which a beautiful work by 
Nicola * gave a capital importance. The learned 
director of the Observatory of Mannheim showed with 
what facility the observations of the passage of the moon 
combined with those of a certain number of stars, called 
“stars of the moon,” bordering on its and 
passing the meridian a little before or a little after (half- 
an-hour at the most), could give, sufficiently approximately, 
the difference of the longitudes of mo ces, eyen with a 
meridian instrument which was not perfect. On the other 
hand, Bessel and Hansen had given simple methods for 
cal ing the horary movement of the moon. To apply 
this method of lunar culminations, it was then neces 
to choose “ stars of the moon,” and to publish their posi- 
tions every year, day by day, at the same time as those of 
the moon at the moment of its ing the meridian. 
This addition had, moreover, this advantage, that by indi- 
aoe by an asterisk the stars comprehended between 
4° and 14° of declmation, the observers of the two hemi- 
spheres would have the elements most useful for im- 
proving continuously (Pune façon continue) the value of 
the lunar parallax. The phenomenon of the occultation 
of the stars of the moon offers, besides, an excellent 
means of determining longitudes. It was then important 
thus to calculate in advance and to publish all the 
elements likely to serve for predicting all the occultations 
in a given place, for the purpose of rendering the employ- 
ment of this method easy to the navigator. - 

Finally it was indispensable, as well for the astrono- 
mical operations of observatories as for those connected 
with an astronomical ora geodetic expedition, that the 
collection of ephemerides should contain, for epochs suff- 
ciently close to permit calculation for intermediate dates 


+ “Uber die langen durch Rectascensions-Differenzen ge- 
wahlten Yi vom Mondo m bestunmen” (A strememischs 
Nachrichten 1823 and 1884.) 
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by simple proportion, the apparent positions of a very 
large number of stars of the greatest magnitude, and 
distributed both in the north and south hemispheres, It 
was useful, moreover, to doin to this catalogue the values 
for very close epochs of the constants of Bessel, which 
enable one to pass from the mean position of a star at the 
commencement of the year to its apparent position on any 
day whatever. 

For the principal circumpolars, a and 8 Ura Minoris, 


the importance of which is so great in de ining the 
various constants of a meridian instrument, and whose 
apparent positions vary much wore rapidly than those of 


stars at a distance from the pole,—the apparent positions 
Ought to be given every day. 

uch is, with the exception of a few unimportant 
details, the list.of reforms which the general opinion of 
astronomers demanded in England and Germany. 


(Zo be continued.) 





ON THE SECONDARY WAVES IN THE 
e{PHYGHMOGRAPH TRACE 


N a letter printed in this jourial a short time ago (vol. 
viii. p. 464), Dr. Galabin refers to a paper which has 
been singe published m the Fournal of Anatomy and 


Phystology (No. XII. p. 1), for a fuller account of his 
views as to the theory of the pulse, of which we gave a 
short notice and criticism in a former number (vol. vii, 

. 330). This second and more detailed description calls 
ee further remark, especially as the author found 
reason somewhat to modify his opinion on one important 


int. 

As is well known, the sphygmograph trace of a pulse 
beat (see Fig. 1) consists of a primary rapid rise, followed 
by a more ual fall, broken by a considerable undu- 
lation, termed the dicrotic wave, which varies in its dis- 
tance from the next primary rise according to the rapid- 
ity of the Between the primary and the dicrotic 
rises in the trace, the descending curve is sometimes 
interrupted by another small undulagion termed the 
“tidal” wave, by Mr. Mahomed, though the name predi- 
crotse is better, as it does not involve any theoretical 
conceptions. It is the development in the trace of these 
predicrotic and dicrotic waves that Dr. Galabin dis- 
cusses and his explanation of the former is the fol- 
lowing.—=The separatiof of the primary and tidal 

crotic) waves is due to an oom in the 
hygmograph, caused by the inertia of the instrument. 

. ion Sete the lever may be separated slightly 
from the knife-edge on which it rests, but generally the 
oscillation takes place in the instrument as a whole, and 
it may be followed by others in a descending senes. 
With reference to this interpretation, it may be first re- 
marked that it seems almost impossible that eee 

h: h should acquire a momentum in pul- 
sation, for i should be so adjusted on the arm that no 

ex the tip of the spring is in any way in contact 
Pith pag ane and pae is the case it is difficult ta 
conceive of any shock being communicated to the 
whole. Again, any sudden upward impulse given to 
the instrument il would be attended with a descent 
in the trace, for as the lever is only attached at one 
end, and there only AE pae its pen would be slow 
to ipae in the general movement of the framework, 
and would not rise so rapidly as the recording paper. 
The momentum ired by the lever is a diferent thing. 
Marey and Sanderson have both shown that the primary 
rise in the trace may be attended with a sudden sharp- 
pointed wave, in the production of which the lever leaves 
the knife-edge on which it rests, returning to it after a 
very short excursion. Zo prevent the excessive develap- 
ment of this imperfedion Marey has employed a small 
thay Pa spring to depress the lever ; this spring Dr. 
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Galabin persists in not employing, because he thinks— 
though Sues We tees Rea eo ale eae 
iT 
J 


percussi 
_present the true predicrotic wave is quite au as 
y 
palee of 44 antte, Eo Walei the rise a is the percussion, 
th 


e primary; ¢ the predicrotic, and g the dicrotic wave. 
This true predicrotic wave| varies in development with 





Fig. 1 ~Sphygmograph ‘racings of boa thy pulsos, drawn to one’ scale,[with 
tales Daea se ead ATO E MAA, raad Bom kd to rights 


different pulse rates, being much more conspicuous in very 
slow pulses, and entirely absent in very quick ones, ip 
which last a slight p wave is frequently found 
(see Fig. 1). Dr. derson has previously described 
these two ee rte ae is undoubtedly 
right, as any who have any considerable experience 
in Sphygmography in health will agree. It is Dr. Galabin 
who is in error, and it is but “ttle compliment to other 
workers in the same field even to suppose that they have 
been sufficiently simple-minded to study and describe as 
physiological phenomena, instrumental errors so uncom- 
plicated in orlgin and so readily comprehended. The 





` - 


Fie. sh tracing of a healthy palse bekting 44 a minntn, 


chief argument he brings forward in favour of his expla- 
nation is that by placing a weight cn the lever at different 
parts, and so altering its moment of inertia, the length of 
the predicrotic wave is varied, That the percussion wave 
which is developed when no secondary spring is employed 
is so affected, no one will doubt, because the resistance of 
the pen is less significant when the lever is heavy than 
when it is light, and therefore the wave Is of ahorter dura- 
tion when it is weighted, This wave, however, is even 
then of such considerable length that it not ceased be- 
fore the true predicrotic wave has commenced, and it 
therefore disguises the true nature of the trace. It i 
- therefore; when the secondary spring is empl 


that a proper trace can be obtained ; because then only is 
it possible to see the full extent of the true predicrotic 
wave, uncomplicated by the superposition of the extraneous 

on wave. The latter does not appear as an extra 
element of the curve, but entirely disguises its true nature, 
on account of its being developed quite independently; 
when the lever is no longer in connection with the rest of 


.change may be artery. ° 

Fhe exnse af this icrotic wave, which Marey gives 
of the similar one that appears in the mometer 
trace (Fig. 3, 8) though considered by Dr. Galabin 


“scarcely worthy of refutation, is supported by a large 
number of Ser ene the hemadromometer trace. _ 
y Fy Ps 


well asthe carotid, at the moment of closureof the aortic ~ 


itself (Fig. 3 


valve, is also strongly in favour of the supposition that 
it is of shock origin; and that a shock may be 
transmitted through a column of fluid, which Dr, 


' {` Galabin and some ‘others seem to doubt, can be 
proved by suddenly closing an ordinary tap throug 
Utica lem 


e volume of water is passing, w. 
several oscillations of the retained liquid occur, producin 
a series of blows against the tap a ra tie side o 
the which are heard without culty. 

The omometer trace (Fig. 3)- shows also 
bow completely the dicrotic wave ıs the result of the 
closure of the aortic valve, as Dr. Galabin also thought 





macs. 
in his earlier paper ; but in his second he attributes it to 
the oscillatory result of the inertia of the arterial 


e lateral move- 


and 


wave, especially when ane so much more reasonable is to 
be obtained as the result of the valve closure. At all 
‘events no theory can be considered at, all satisfactory 
which does not explain, in one way or another, the hama- 
dromometer trace, which is one of the foundations of 
arterial dynamics, and has been verified in all its details 
by Dr. Lortet ee Neither Dr. Galabin’s theory, 
nor that of Mr, med, can be said in-any way to take 
cognizance of the facts which it discloses, and they are in- 
capable of doing so, therefore they must be considered 
inaccurate. Both these authors complicate their results 
Dy Sree Kon ie of a schema or model of the 
ion constructed _ elastic tubes ; the i 
however, are not simple elastic tubes, but tubes cut in 
elastic so being surrounded on all sides by yielding 
tissues, and they are not therefore comparable with tubes 


experimented on in atr, a ee 
deductions being drawn from them,* `A. H, G. 
* The blooke for Figs. f and IIT. are kindly lont by Prof, Humphry; 
e 


Its commencing in the radia) artery as ~- 


ME? d 
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_ POLARISATION OF LIGHT 


L 

IGHT is said to be i when it presents cer- 
tain peculiarities, | Sach eae descri which 
it is not generally found to possess. These iarities, 
although very varied in their manifestati have one 
feature in common, vir. that they cannot be detected by 
the unassisted eye; consequently, special instrumental 

means are required for their investigation. 





Fia s. 


The origin and meaning of the term polarisation will 
be better understood when some of the phenomena have 
been witnessed or described, than orehand, and I 
therefore pospona for the present, an explanation of it. 

The subject of polarisation may be approached 
either of two roads, the experimental or the theoreti 
The theoretical method, which proceeds upon the prin- 
ciples of the Wave Theory of Light is remarkably com- 
plete and explicit ; so much so 1t not only connects 





Fia 3 


“FIG 4 


together many very divetsified phenomena, but even, in 
some cases, has suggested actual prediction. But inas- 
much as the theory without experimental facts would be 
little better than a study of harmony without practical 
music, it will be best to begin with iment, 

It was stated above that certain tal means 
were requisite for detecting polarisation. Now there are 
various processes, some occurring in the ordinary course 
of natural phenomena, others due to instrumental] appli- 
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ances, whereby a ray of ight may be brought into the 
condition in question, “or polarised.” And it is a 
fact both curious in itself and important in its applica- 
tions, that any one of these processes (not necessarily 
the same as that used for polaiene) may be used 
also as a means of examining whether the ray be in that 
condition or not. This latter process is called ê analys- 
ation” When two instruments, whether of the same 
‘or of diferent kinds are used, they are called respectively 





the  polarlser ” and the “ analyser ;” and the two together 

_ are included under the general name of “ polariscope.” 

. .The four principal processes by means of which a ray 
of light may be polarised are, reflexion, ordinary refrac- 
tion, double refraction, and scattering by small particles. 
These methods will be considered in order ; but before 
doing so, it will be convenient to describe the phenomena 
of polarisation as exhibited by some instrument tolerably 
simple in its action and of manipulation. For such 
a purpose a plate of crystal called tourmalin will perhaps 
serve better than any other to begin with. 

Tourmalin is a crystal of which there are several vatie- 


Ja 
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ties, difenng only in colour. Very dark specimens gene- 
rally answer the purpose well, excepting that it 1s difficult 
to cut them thin enough to transmit much bohr Red, 
brown, or green specimens are usually employed ; the 
blue are for ay mot part optically FER oe 
white, or nearly white, specimens are v ood, and may 
be cut into thicker plates without loss of Night. 

If we take a plate of tourmalin cut parallel to a parti- 
cular direction within the crystal called the optic axis (the 
nature and properties of which will be more particularly ex- 

lained hereafter), and interpose itin the path of a beam of 
fight at right angles to the direction of the beam, the 
° 
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only effect perceptible to the unassisted eye will be a 
slight colouring of the light after transmission, in conse- 
quence of the natural tmt of the particular piece of 
crystal. But if we examine the transmitted beam by a 
second simlar plate of tourmalin placed parallel to the 
former, the following effects will be observed. When the 
two plates are ae pa i.e. as if they formed one 
and the same block crystal, or as it is technically 

, with their Ge axes parallel, we shall per- 
cerve only, as before, the colouring of the light due to 
the tints of the two plates. But if either of the plates be 
then turned round in its own plane, so as always to 


e 


128 


. relative 


+ 


remain to the beam, the light will be 
observed to ade catty until, when the moving plate 


has been turned eae a nght angle, the light becomes 
completely extin the turning be continued 
beyond the right et the light will begm to revive, and 
when a second right angle has been grr, the light 
will be as bright as at the outset. In F I and 2 
-a b, © d, e f, g, h represent the two ; in Fig. 1 the 
two plates are supposed to be in c first position ; in 
ah fo PRS g, h has been turned a ee 
Of the. which ovetlap, the ing in 
nes I represents deepened: colour due to the double 
thickness of the crystal; in Fig. 2 it indicates the com- 
plete extinction of the ‘light. The same alternation 
of: brightness and extinctio& will continue for every right 
le through which the moving plate is turned. Now 
it Is. to be. observed that this alternation depends only 
upon the angle through which one of the-crystals has 
been turned, or, as it is, usually stated, upon the 
position of the two crystals. Either 
of them may be turned, and in cither ‘direction, and 
the same sequence of efect will always be uced. 
But if the pair of plates be turned bodily. toge er 
no change m the brightness of fhe light wil} bè m It 
follows, therefore, that a ray of ordinary light es 
the same properties all round, or as it may be described, 
in more technical lan a ray of ordinary tight, 
is symmetrical in respect a its properties about its own 
direction. On the other end > ray of light, after 
traversing å plate of tourmalin has properties similar, it is 
true, on sides diametrically opposite to one another, but 
dissimilar on intermediate sides or directions ; the proper- 
ties in question in fact a one angular direction to 
another, and pass gh their phases or an entire period 
in every peer of 18 degrees. This directional character 
of the properties of the ray, on account of its anal 
(rather Noo perhaps) to the directional character af 
magnet or an electric current, suggested the idea of 
ity, and hence the condition in which the ray was 
ound to be was called polarisation. 

Having so far antici the regular order of things 
on the expetimental side of the subject, it will perhaps be 
worth while to make a similar anticipation on the side 
of theory. It is considered as. established that light is 
due-to the vibrations of an elastic medium, which, in the 
absence of any better name, is called ether. The ether 
is understood-to pervade all : and all matter, although 
its motions are affected in different ways by the moia 
of the various media which it The vibrations 
“producing the sensation of light take place in planes per- 


_pendicular-to the direction of the ray. The 8 or 
“orbits of the various vibrating ethereal molecules may 
be of any form consistent with the mechanical constitution 


of the ether; but, on the suppositions usually made, 
and none simpler have been suggested, the only forms 
ge are ia gtraight line, the circle, and the ellipse. 
at in rat | light the orbits at different points of the 
ray are Fao sunilarly situated ; and although there is 
reason to believe that in eral the orbits of a‘consider- 
able number of consecutive molecules may be T 
situated, yet in'a'finite portion of the ray there are a 
ficient number of variations of situation to prevent any 
preponderance of average direction. 
being assumed, the process of polarisation is un- 
derstood to be the bringing of all the orbits 
out the aoe ray into similar positions. And in the 
case of tourmalin plate the orbits are all reduced 
to straight lines, which a as lie in one and the 
same plane. For this reason the ion produced 
by tourmalin, as well as by most o er crystals, is called 
rectilinear, or more ponent plane polarisation. This 
property of tourmalin may also be expressed by saying 
that it permits only rectilinear vibrations parallel to a 
direction determined by its own ae struc- 
ture to traverse it. 
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Adopting this view ion as affected by a 
Heo a, it y of poisas to ascertain the 
aa direction of the vibrations. And a simple experi- 
ment will go far to satisfy us on that point. The argument, 
as now stated at least, is perhaps based upon generat con- 
siderations rather than upon strict mechani £; but - 
the ental evidence is so strong that ıt should not 
be denied a place here. Suppose for a moment that the tour- 
malin be so placed that the direction of vibration lies either 
in or perpendicular to the plane of incidence (that is, the 
plane containing the incident ray, and a dicular to'- 
the surface on which it falls at the point of incidence) ; 
then itis natural to expect that vibrations executed in 
plane of incidence be far more affected by a change 
m the angle of incidence than those perpendicular to that . 
plane. ` In fact the angle between the direction of the 
vibrations and the surface upon which they impinge, will 
in the first case vary with the angle of incidence ; but in 
the second rare it val remain un 

In Figs. 3 4 D, 0 
the arrow the direction of vi ion, 8 G Ry 
c’, ¥, the plate in two Tecate) in the first in. 
stance about the direction of vibration, m the second 
about a line perpendicular to it. = 

Disiening, then, the former supposition, supposing - 
that -nothing -whatever is known about the direction of 
vibration ; if all possible directions be taken in suc- 
cession as pivots about which to tilt or turn the second ` 
to it will be found that for one direction the in- 
tensity of the light diminishes more ye an in- 
eS ee a oe eae thing, with an 
increase of the angle of incidence) than for any other. And 
further, that for a direction at right angles to the first, 
the intensity of light drminishes-less than for any other ; ’ 
e directions the diminution of inten- 
sity is intermediate to those above-mentioned. Jn ac- 
cordance, therefore, with what was said before, we may 
conclude that the vbreicns are parliei the line or pivot ' 
about which the plate was turned when the duninution of 
light was least. 

Secondly, polarisation may be seffcctid by reflexion. 
If light re ected from the surface of almost any, except 
metallic, bodies be examined with a plate of tourmalin, 
it will ın general be found to’show traces of polamsation : 
that is to say, if the plate be cansed to revolve in 
its own plane, and the ARA a a be viewed ouk 
it, then m certam positions of the reflected 
light will appear less bright than in o ers. If the 
angle at which the ori rays fall upon the reflect- ` 
ing surface be varied, it will be found that the amount 
of alteration in brightness of the light seen through the - 
revolving tourmalii (or analyser) will also vary. This ' 
fact may also be expressed thus: in polarisation by re- 
flexion, the degree of polarisation, ar the amount of 
polarised light in the reflected rays, varies with the an angle 
of incidence on the refi surface, But ata parti 





ts the ray ad 


le, called on that account the polarising le, the 
SAEIA will be a maximum, This usually 
measured between the incident ray and the perpen- 


dicular to the reflecting surface) is not the same for 
all substances; in fact it varies with their refrac- 
er according to a peni law, which, when 
AEA i the technical language o re g be 
thus enunciated: the tangent of ie polarising angle 
is equal to the refractive index. Simple geometrical 
considerations, combined ,with the usual ons for 
the laws of reflexion and refraction, will show that this 
relation between the polarising angle and the aaa 
index may be also expressed in the prre hele 
light be incident at the polarising angle, the fi 
refracted rays will be at right angles to one another. 

Io Fig. 5p 5, i represents the incident, i, f the 
reflected, and i r the refracted ray. Then s s, i will 
be incident at the polerismg angle when the angle s, i, r 
is a right angie, : 

e 
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An apparatus devised by Prof. Tyndall for éxperiment- 
ally amope erg the laws of reflexion and refraction is 
admirably adapted for verifying this law. The following 
description is quoted from his Lectures on Light :-— A 
shallow circular vessel RIG (Fig. 6) with a glass face, 
half filled with water rendered barely turbid $r the ad- 
mixture of a little milk or the precipitation of a little 
mastic, is placed upon its edge with its glass face vertical. 
By means of a small plane reflector M, and through a slit 
I in the hoop surrounding the vessel, a beam of light is 
admutted in any required direction.” If a little smoke be 
thrown into the space above the water, the paths of the 
incident, the reflected, and the refracted beams will all be 
visible. Ifthen the direction of the incident beam be so 
adjusted, that the reflected and the refracted beams are at 
right angles to one another, and a Nicol’s prism be inter- 
posed in the path of the incident bean, it will be found 
that by biinging the vibrations alternately into and per- 
pendicular to the plane of incidence we shall alternatel 
cut off the reflected and the refracted ray. Thus mack 
for the verification of the law. But not only so, if we take 
different fluids and for each of them in succession adjust 
the incident beam in the same manner, we shall only have 
to read off the angle of incidence in order to ascertain the 

tpolarismg angle of the fluid under examination. 

The polarising angle for glass is 54° 35’. 

Thus, in Fig. 7, let a, b be the incident, and b, c the 
reflected ray at the first plate ; b,c the incident, and c, d 
the reflected ray at the second plate ; then the ray will be 
polarised more or less according to the angle of incidence, 
at b, and will be analysed at c. 

But in accordance with the principle stated above 
viz, that any process which will serve for polarisin , will 
serve also for analysing, we may replace the ysing 
tourmalm by a second plate of glass (or whatever 
substance has been used for the first reflexion) placed 
parallel to the first, and in such a position as to re- 
ceive the reflected ray; and if the second plate be then 
turned round the ray reflected from the first plate bec, 
as an axis, it will be found that at two ponien: of rota- 
tion (first when the plates are parallel and secondly 
when one of them has been turned through 180°) the 
light reflected from the second plate is brightest, and at 
two positions at right angles to the former the reflected 
ray ıs least bright. The_degree of dimness at the two 
positions last mentioned will depend upon the accuracy 
with which the reflecting plates have adjusted to 
the erecta i angle ; and when this has been completely 
effected, the light will be altogether extinguished. 

Su now that the sepe g AEE A as in the 
case of glass, transparent, en ıt will not surprisi 
if, when the reflected ray is polarised, the react 
ray should also exhibit traces of polarisation. And in 
fact every ray of ordinary light incident upon a trans- 
parent plate 1s partly rehected and partly refracted ; the 
Pace tay is partially polarised, and so also ıs the re- 
fracted ray. This being so, if,instead of a single plate, we use 
a series of plates placed one behind the other, each plate 
will give rise to a series of reflected ea due to succes- 
sive internal reflections, The sum of these will give 
the intensity and the amount of polarisation of the total 
reflected light. The phenomenon of these reflexions is 
therefore rather complicated ; and the modifications due 
to the additional plates do not materially alter the pro- 
portion of polarised to unpolarised light. It is, however, 
otherwise with the refracted rays. The rays transmitted 
by the first plate enter the second in a state of partial 

larisation, and by a second transmission undergo a 

urther d of polarisation. If this process be con- 
tinued by haviag a sufficient number of plates, the ray 
finally emergent may have any ise of polarisation re- 
quired.* And itis worthy of remark that, in proportion as 


to 10, OF Oven 12. 





the rays become more and mare polarised, so does a less 
and less quantity of light become reflected from the sur- 
faces of the plates ; and consequently, except in so far as 
light is absorbed by actual transmission through the 
substance of the ied the emergent ray suffers less and 
less diminution of intensity by each additional plate. So 
that when a certain number has been attained the inten- 
sity received by the eye or.on a screen is practically unaf- 
fected by increasing their number. 

Fig. 8 is a general tation of such a pile of plates 
viewed edge-ways. e plates are p in a brass 
frame, and the whole supported on a stand. 

W. SPOTTISWOODE 


(To be continued.) 





THE ROYAL SOCIETY 


THE following extracts fpom the Minutes of the 
Council of the Royal Society under the dates given, 
may be interesting to some of our readers :— 


Jan._26, 1860,—The President having brought under 
the consideration of the Council the present scale of re- 
muneration of the Secretaries, it iwas resolved :—“ That a 
Committee be appointed to inquire into the matter and 
report thereon to the Council ; the Committee to consist 
of the President and the Treasurer, with Mr. Barlow, 
Mr. Bell, and Dr. Farr.” 


Feb, 23, 1860.—The President presented the follow- 
ing Report from the Committee appointed on January 26 
to consider the question of the remuneration of the Secre- 
taries. 

‘Your Committee beg to Report to the Council that, 
in performing the task which was imposed upon them, 
they have inquired into the duties of the Secretaries at 
various times, the gratuities which have been awarded to 
them, and the financial condition of the Society. 

“They have been favoured with valnable information 
and opinions by former Officers of the Royal Society,— 
Sir John Herschel, Mr. Brande, Dr. Roget, and Sir John 
Lubbock. ° 

“Previous to the year 1720 no regular salaries were 
assigned to the Secretaries, but it was custo to 
present them from time to time with sums varying from 
107, to 204 under the name of ‘ Gratuities,’ 

“In 1720, 0n the motion of the President, Sir Isaac 
Newton, the Council directed that SoZ should be paid to 
each of the two Secretaries annually, In 1732 this 
amount was increased to 60/, and in 1760 to 707. 10s, In 
November 1799, on the motion of the President, Sir 
Joseph Banks, the amount of the salaries was recon- 
sidered by the Council, and raised to One Hundred 
Guineas to each Secretary, at which amount they have 
remained from that time to the present. 

“The office of ‘Fore Secretary’ originated in a 
legacy of 500/. thed to the Society in 1719 by Mr. 
Robert Keck, for the express purpose of remunerating a 
person eae an oreign co ondence, In 1720 
the first Foreign Secretary was appointed, with a salary 
of 207. a year, which sum has been paid, without increase, 
from that time to the present. 

“Tt is the concurrent opinion of all who have the best 
means of knowing, that since the ities were last 
fixed in 1799 the business of the Society and the duties 
of the Secretaries have largely increased, The increase 
of Fellows and the larger income of the Society have 
enabled it to extend its operations, In the ten years 1790 
to 1799, 319 papers were communicated to the Society ; 
and in the ten years 1850 to to 1859, the number of such 
papers was 672, Some of the communications are short 
notices for publication in the Proceedings, and it is im- 
possible to determine precisely in what ratio the work has 
increased ; but your Committee are di ed to believe 
that it is represented approximately by the above figures. 
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The Secretaries now edit the ‘Transactions’? and the 

? which are found go useful by the Fellows, 

and this latter duty has added considerably to their 
labour. g 

Pr Ali tie arta Soci 

5142 of which 1,150¢. are 


may be set down 
erived from rents 


po rete ends, and 5174, from the Stevenson est. 

The latter‘ it is known, will increase as lives in 

The annual ons amount to’ 1,1264 ; the 
estimated on an average of eleven will be 


these heads 1,932} Aie Committee see no reason 
io Policro ihar these. Sca of income are likely to 
“The eee annual shes weg 7h ge 
on printing ; TOE on prn- 


bill oo co ane the above amount ; 

but the amount just stated for marcas is estimated from 

an average of the last eleven years. Fhe income of the 

Society has thus for some yedrs exceeded the expenditure 

by about 6754 
“Looking at the duties which now A gabe upon ng | 

Secretaries, of regularly” attending Meetings, reading 

papers, editing the ‘Transactions, preparing the ‘Pro- 

ceedings’ for publication, and other work,—looking also 
at the remuneration which it is found desirable to give 

, gentlemen who discharge less onerous duties merely as 
editors of li works in the present day,—your Com- 
mittee are of opinion that the Caron habe icang qit 
in conformity with the sound ciples which were laid 
down in Sivteadc Newton’s presidency, and have beenacted 
on since, by in the ity ‘to cach of the two 
Secretaries. Ab the result e inguiries made by your 
Committee, they would suggest ae the addition should 
be 95/, raising each gratuity from 1057. to 2004 This 
would involve an increase of 1904 in the expenditure. 

«The ons of the Society with foreign countries 
may be y extended, and your Committee are of 
opinion that to ac this object 804 may be 

-advantageously added to the 20/. now voted a mane the 
annual gratuity of the Foreign Secretary 1004 
t “The total augmentation of the expenditure under this 
arrangement would be %7o/. leaving a probable annual 
surplus of 4002, to be devoted to the numerous 
which fall naturally within the scope of the 

“inquiries, 

Your Committee are of the opinion that ‘the offices 
efficiently di Will still be to a great extent -hono- 
rary ; and that so k as the Society itself is so fortunate 
as to have ustrious, and eminent men as its 

Secretaries it be still y in their debt. 

“ Should the finances of the Society, 
foreseen circumstance. reqs — 
Committee apprehend, be any 

` the scale of gratuities which may be amii 

This Report having been read, it was, on the motion 
of the Treasurer, seconded by Sir R Murchison, 

“Resolved —That the recommendation of the Commit- 
tee the honorarium to be given to the two 
principal Secretaries be adopted.” 

June 20, 1872.—-On the motion of Dr. Sharpey, [pur- 
suant to notice given, seconded by Mr. Spottiswoode — 

“Regolved—That the following mode-of procedure be 
rath im tho nomination of Fellows to be recommended 

to Society for election as Council and Officers. 

“1, The subject of the new Council shall be taken into 
consideration at a meeting of Council to be held on the 
last Thursday of October; and with the summons for 
that meeting there shall be transmitted a list of the mem- 
bers of the existing Council, with the number of their 


h any un- 
d aoe your 


Eodietya- 


AONT E A EA N E E 


attendances at meetings up to that date; also a list of 
the Fellows of the Societe, with an indication of those 
who have at any time served on the Council, and the 
dates of their service. 
“2. At this meeting the names of those members of 
the Council who retire at the ensuing 
shall be determined. Thereafter each member presen 
shall hand to one of the recone bare roe T 
ie eer wae ee for the new Council, 

whom five shail not have y served on-the Coun- 
cil: Members not able to be present may send in similar 
00 proposed dhali then be t The several lists of names 

Pe etre is Weel folinci es aT 

ore the next following meeting, the president 

and ofces shall prepare repare a list of twenty-one names for 
consideration by the Council, which list shall include ten 
names selected from those 
meeting, or other names, i 
number, The list so , together with a statement 
of the names p: and the number of votes given for 
each, shall be sent out confidentially with the summons 


for the ensuing meig at which meeting the names to 
be finally recommended shall be balloted for. In t 


the ballot, a copy of the list prepared by the ERE 
such alterations as he may see fit to make therein, shall 
pe arire DF eae manar tg the Council present and 
ora ey and the names found to have the majority of votes , 
the list to be recommended to the Society. 
“The President and Council shall then nominate by 
ballot, out of the pro Council, the persons whom 
ee commend to an Society for election to the offices 
of dent, Treasurer, Principal Secretaries, and Foreign 


Secretary for the ensuing year.” 


NOTES 
Tux present year is already remarkable for the number of 
eminent scientific men who have gone over to the majority: and 
now, just a° its close, ane of the most eminent in his own sphere 
has taken his departure. A telegram dated New York, Decem- 
ber 14, announces the death of Prof. Lous J. R. Agassiz, in his 
67th year, he having been bern in Switrerland in 1807. We 
shall content ourselves with the bare announcement at present, 
hoping to be able to give, next week, a memoir of the great 
naturalist, Meantime we would draw the attention of- our 
readers to the interesting letter from Agasmz in our correspon 


dence column, sent us by Sir Philp de Malpes Grey-Egerton, 
Bart. 


A MEXTING, with Sir William Armstrong as chairman, wus 
held at Newcastle last Thursday, to consider the question of a 
memorial to the late Mr. Albany Hancock, It was unanimously 
resolved that the most appropriate memorial that could be raised 
to Mr, Hancock, would be a Professorship of Natural History 
in the Newcastle College of Physical Sctence, to be called, ‘after 
him and his friend and conjoint worker, the late Mr. Alder, the 
“ Hancock and Alder Professorship.” Over 1,000/, were sub- 
scribed at the meeting, and we have resson to hope, from the 
general esteem in which the two men were held, the high value 
of their labours, and the great wealth of Newcastle and the sur- 
rounding district, that the remaining 4,000/. or 5,000, necessary 
to endow a Natural History chair, will be raised without diffi- 
calty. Very few, even of scientific men, seem to be aware of 
the great amount end value of the work done by Mr. Hancock. 
The Rey, A. M. Norman, m speaking at the meeting, said that . 


-| the nature and extent ‘of the work done by Mr. Hancock, would 


only be realised by degrees, “His work was abstruse science; 
work which was labour, day by day, under the micruscope ; 
work which was carried on from week to week and from year to 
year, and which was published in the journals of the scientific 
associations; work which was at present not thoroughly under- 
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stood even by scientific men, and which could only be fully ap- 
preciated and utlised years afterwards, when others should arise 
who devoted themselves to the same branches of science as Mr. 
Hancock had done,” 


THE Professorship of Zoology in the Royal College of Science, 
Dublin, hes become vacant through the appointment of Prof. 
- Traquair to the Keepeishtp of the Natural History collections in 
the Museum of Science and Art, Edmburgh. Candidates for 
the appointment should apply, forwarding testimomuls, to the 
secretary, Science and Art Department, South Kensington, 
S.W. 

Om April 14 and following days, an Exhibition in Natural 
Science will be offered for competition, in connection with 
King’s College, Cambridge. Candidates must be British sub- 
jects under twenty years of age, unless already undergraduates of 
the College, who are also eligible, if in their first or second year, 
The Exhibition is worth at least 80/, a year, and is tenable for 
three years, but not with any other Exhibition, Scholarship, or 
Fellowship. There will be three pepers in Natural Science 
{including Chemistry, Physics, and Physiology), and papers m 
Elementary Classics and Mathematics. 

NUNETY-FOUR essays have been sent in in competition for the 
1o0o. prize offered by Lord Cathcart, the president of the Royal 
Agricultural Society, for the best essay on the potato disease and 
its prevention ; but the committee appointed by the counal of 
the society to adjudicate the prize do not advise its being 
awarded to any of the competitors. They recommended, how- 
ever, that a sum of money be granted for the purpose of in- 
duang a competent mycologist to undertake the investigation 
of the life-history of the potato-fungus, Peronospora infestans, 
in the interval between the injury to the potato plant and the 
re-appearance of the fungus in the following year; and that the 
society should offer prizes for kinds of potatoes thet would resist 
disease during a series of experiments to be contunued for three 
succestiye years, 7 


A CORRESPONDENT sends us a letter from Dr. A. B. Meyer in 
which the latter asserts that D'Albertis did not cross New 
Guinea at all, and that he himself ıs the only explorer who has 
done so, With regard to his statement that the fauna of New 
Guinea 1s not rich, he says he refers to the higher vertebrates ; 
he intends to publish shortly a ‘‘Prodromus Faune Nove 
Guinensis.” The latitude of the point on MacCluer Gulf, 
at which he arnved im crossing, was 2° 38’, and not 20° 38’, as 
by an obvious misprint was stated in his article ın vol. ix. p. 79 
of NATURE. 


A PECULIAR result has been arrived at by Professor Fick, 
of Wurtzburg, in his experiments on the blood-pressure in 
the heart and aorta of the dog (Verhandl. d. physik. med, 
vol iy. p 223). He finds that if a straight tube is the 
manometer employed, the column of filmd rises higher 
when the lower end is in the aorta, than when ın the left 
ventncle itself. There are several objections to the method 
adopted which might tend to the production of this extraordinary 
result, so contrary to all preconceivd notions and to the experience 
of M. Marey, who, when discussing the subject (Circ. du Sang., 
p- 192) remarks, ‘‘ Frequently verified measurements, made by 
the employment of ampoules on the horse, show that the maxi- 
mum pressure in the aorta is slightly more feeble than m the 
ventricle, though, in some ca sea, itis nearly the same.” May it 


not be that the presence of the tube in the ventricle, and the- 


associated imperfect closure of the semilunar valves, reduces the 
pressure in the one case, and that on its withdrawal into the 
aorta the heart agam resumes its more vigoious action. It 
seems physically impommble that the eortic pressure should be 
greater than the ventricular during any portion of the systolic 
petiod in which the semilunar valves are open. 


A VALUABLE contribution to anatomical science, by Prof 
Turner, has appeared in the current number of the Fournal of 
Anatomy and Phynology, in which the relations of the different 
cerebral convolutions to the parts of the brain-case with which 
they are in contact are discussed. Each lateral half of the scalp 
is divided with the aid of the best marked promimences and 
sutures as Landmarks, into ten regions, which are again capable 
of farther subdivision, and the convolutions found in each are 
stated. It is shown that the lobes of the bratn by no means 
correspond exactly with the bones from which they have been 
named, but frequently extend under the cover of others, or only 
partially occupy the surfaces of their own. These observations 


“are particularly valuable now that the subject of the localisation 


of the cerebral functions has trained such prommment im- 
portance. 


CAPTAIN Potrer of the U.S. whaler Gacur, we learn from 
La Natere, mys that he has jliscovered some relics of the 
Franklin Expedition in the Polar regions. Captain Potter left 
New Bedford, Masz, on July 19, 1871, and remained absent 
twenty-six months, most of which time he spent in the neigh- 
bourhood of the plage where Franklin and his companions 
abendoned their vessels. At Repulse Bay a party of Esquimaux 
came to trade with Captan Potter. He was considerably sur- 
‘prised to see them offermg in exchange for culinary utensils, 
part of a table-service of silver, which they declared belonged 
to the appointments of Franklin. There are two large table- 
spoons, two large four-pronged forks, an ordinary tea-spoon, 
and sugar-spoon. All these articles are of old-fashioned make. 
The natives assert that after having quitted their ships, Sir John 
and his compantons separated into two bands, one of which took 
the direction of the Red River, and the other made for the 
territory of the Hudson’s Bay Company. They say also that 
Sir Jobn and his companions died solely from natural causes, 
and Captain Potter believes they speak the truth. 


THe adult female Indian Rhinoceros, which has been in the 
Zoological Society’s Gardens since July 1850, then not larger 
than a full-sized dog, died on Sunday last, havingebeen ul for 
some time previously. The coldness of the weather and the fog 
were probably the exciting causes of its death, though no definite 
pathological changes have been found on sost-szortem examination 
There were no symptoms of senile decay. An interesting point 
may be mentioned, which is, that ose of the wisdom teeth from 
the lower jaw was found in the cecum, ‘with the fangs and 
dentine entirely absorbed. This tooth must have been in this 
peculiar situation for some time, probably years, as it is almost 
unworn, whilst the corresponding molar on tho opposite side is 
still in place, much worn, as is the same one in the maxilla of 
the same side; that opposto tothe proper situation of the 
missing tooth being almost as compleie as when it was cut. 
The large accumulation of hay in the cecum, in which the tooth 
was embedded, appeared fresh and but little modified by the 
digestive process, so that it must have been there but a short 
time. In a Sumatran Rhinoceros, also, which died some tme 
ago, two large beans were found In the cecum, which could not 
have been introduced in the food for at least four or five months 
before the individnal’s decease. 


WE hare received 2 Catalogue of Apparatus suitable for 
Lectures and Cless Instruction in, Subject VIL Acoustics, 
Light, Heat, and IX. Magnetism and Electricity, in connechon 
with the Science and Art Depertment The object of the Cata- 
logue, which contains the names of 141 different pieces of appa- 
ratus, is to show those articles on which the Department allows 
a discount of 50 per cant. It is of great importance that this 
Catalogue should become widely known, and we hope the fec- 
lities here offered for the acquisition of serviceable apparatus 
will be extensively taken advantage of. 


132. 

Tse fomth number of the circulars of the U.S. Bmeau of 
Ednocation for 1873 contains a list of publications by the mem- 
bers of certain college faculties and institutions of learning in the 
United States from 1867 to 1873, and constitutes quite a valu- 
able record of scientific activity during that time. We hope the 
Bureau will continue such a publication yearly, and we only 
wish there wes any prospect of a similar undertaking in our own 
country. 





WE would draw attention to the efforts béing made by the 


Directors of the London Polytechnic Institntion to give a scientific 
character to part of the entertainment which they provide for the 
public, “Mr. E V. Gardner is at present delivering the seventh 
and eighth of a series of lectures descriptive of ‘‘ Inventions and 
` Appliances Useful or Necessary to Everyday Life,” the subjects 
being ‘‘Sugar: from the Cane to the Teacup,” and ‘‘ The 
Silber Light and Lightning.” We wish the Directors of the 
Polytechnic success in this attempt to make their institution ad- 
minister to inshuction as well as amusement. 

Mr. J. D. Patnter of Macclesfield sends qs some very inte- 
resting ornithological notes relative to East Cheshire, A short 
time ago, a bird which had been hovering round the Grammar 
School for six weeks, was brought him ; it had evidently been 
killed by a violent blow with -clthera stick ora stone. Upon 
éxamination it prored-to bethe Crested Lark Alguda cristata), 
which Ís a common bird throughout the Continent of Europe, 
but not a native of Britain, Jndeod, it is a very rare visitor, 
aince only two or three instances are on record of its haying been 
met with in this:country. Occasionally, the neighbourhood of 
Macclesfield is resorted to by other strangers of the feathered 
tribe. Sonié few weeks since the Black-headed Gull (Larus 
ridibundus) was shot in Swithamley Park, and previous to that, 

- on the sama egtafe,the Common Burrard (Bxtw eudgnris) had 
been shot upon the Roaches, A few years farther back 
the Roller (Coracius garrula), and a Hobby were Killed 
two or three miles south of the town. In tempestuous 
weather the Stormy Petrel or Mother Carey's Chicken has been 

~ frequently yicked up either dead or in an exhausted condition 
near Macclesfield : and Tens are occasionally shot. The Siskin 
isa winter vitor, some become victims to the bird-catchers, 
and the Brimbling, also a winter visitor, is now and then shot 
or mared. Twenty-five years ago, that delightful songster the 
*Woodlark bred about Gawgworth, but in hke manner it becams 
completely extingulshed. The Grey or Wild Goose (Anser 
jirus) and the Curlew (Nasvenius arquata) came almost every 
year to heed on Danes Moss, but when the North Staffordshire 

. Railway was canied across it these birds deserted it. Last year, 
however, the Curlew returned and nested, but some boys took 
-tho eggs when just upon the point of being hatched ; and this 
year the birds have not been seen in the neighbourhood. A 
few Woodlarks have likewise returned lately, and they will most 
piobably share the satne fate as their predecessors, unless the 
forthcoming amended Birds’ Act be extended to them and also 
to the Skylark, which have been most anaccountably omitted in 
the Act now in force. A few years ago Mr. Painter gare, a 
lecture at the Town Hall upon the Geology, Archeology, 
Botany, Ornithology, and Zoology of Danes- Mows and its 
borders, when he mentioned some rare and beanitful bog plants. 
&c. that grew upon it. In the coume of a year or two nearly 
the whole of them were Toöted-up and carried away, chiefiy by 
strangers, 

Tue additions to the Zoological Soclety’s Gardens during the 
last week include a Zebu (Bes indicus) born in the Menagerie; a 
Greater White crested Cockatoo (Cacatua cristata) from Mo. 
luccas, presented by Mr. T. Towndrow; a Squirrel Monkey 
(Saimarts tcheres) from Guiana, presented by Mra Paget; a 
Parrot Crossbill (Zeria sityepsitiacus) and two common Crom 
bills (Z, enrviresirs), European, purchased, 
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EFFECTS OF ALCOHOL ON WARM-BLOODED 
ANIMALS * 


AFTER referring to what had already been done in reference 

peke dasa Prof. Binz gave an account of his and his 

the last They concerned espe- 

y two points aya the influence of alcohol on the tempera- 
ture of the blood, and (a) the causes of this influence. 


As in every powerful attack on our , #0 also in the 
case of alcohol, the questions arise— what -quantities it 
worked? and whether the ism to be ented on was 


previously accustomed to its influence or not? Taking i 
consideration these two ao often di arded, the answer 
is as follows :—The pretended heat of the organism does not 
exist. The subjective impression is, at least partially, the conse- 
quence of an irritation of the nerves of the stomach and of the 
of the vessels arising in the skin. When given in 

small doses the thermometer shows no extraordinary increase or 
decrease of the temperature of the blood. Moderate doses, 
which lead by no Means to drunkenness, show a distinct decrease 
of about halfen-hour duration or more; and inebrianng 
tities evince a still more decided lowering of 3 to 5 F., 
which lasts several hours. The decrease in the temperature after 
moderate doses takes place most successfully in warm-blooded 
animals, which have had for some time previously no alcohol 

administered. When inured to it, the organism does not — 
wiwer on. mich doses by any measurable coolmg or by the’ 


"Good remlts are yielded moro essily by a feverish than by a 
healthy animal For these experiments strong guin ca-pigs, 
rabbits, or dogn of the same origin and of the mme quality have 

nder their skin some cubic-centimeter of i 
blood was injected. After thus p the tem- 
See 
ering from 
be right, 
however, if, simul- 
with the ichor, alcohol diluted with water is adminis 


ysis ts shows a threefold 
action of alcohol in „putrid fer the diminution’of the 
heat ; (2) reduction of the putrid pone and (3) rising of 
the action of the nerves and of the 
Prof Bins then remarked on the causes of such et 
action of alcohol. He painted out several 
may concur, and hes a series 0 tno one Oe 
of them really take tt ion ofthe he 
wie the Eana of Gis ee of the skin, shack 
then ie moderating infuesce of chal om of the body, and 
influence of alcohol on the chemical meta. 
Pecan All these results seer to be 
the me and abuso of alcohol in sodal life as well as illnesses, 
and they explain a great many empiric observations in both 
departments. The paper of Prof. Bina will be published at 
in one of the next numbers of Humphrey's Journal of 
Anatomy and Physiology. 


wa 


ve for 


all exp on the that the power of the nervous 
system is diminished, parts of it beco successively 
papei First, the vasomotor nerves become affected and the 

-neves consequently dilated, After a glass or two of wine,, 
the hands may be to be of a red colour and plum 


Ps 
through. me capil. 
All 


the a cl ts bate however, ETL samme 
time. In some those of the stomach or intestines be- 
come dilated, the blood being thus abstracted from the head 
the brain becomes and the individual dull and sleepy. 

In others the arteries of ‘head become dilated first, and 1a 


ep T Ea Sometimes the cerebral lobes, whi 
the organs of the mental fatilileg, are irt affected, and somo. 


read at the Brih Association, Bradford, by Prof 


Bis of Boas, wh Dr. Dr. Bruntoo’s remarks, 
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times the centre, for co-ordinated movements usually supposed 
to be the cerebellum, ory an It la often expressed, “one man gets 
f meee eet oe h Po loonie 
ected judgment im memory imagin. 
ation may still be more activo hae udat These faculties next 
fail, and the emotions become hilari ous, or Ose. 
The spinal cord is generally unaffected eren when the cerebellum 
is ysed, and a man who is utterly unable to walk can still 

e, the mere pressure of the saddle upon his thighs being sufi- 
cient to cause reflex contraction of his adductor muscles and fix 
him firmly on his seat, although the upper part of his body may 
be swaying about like a sack of wheat. The cord itself next 
becomes paralysed, and lastly the medulla oblongata, which re- 
gulates the respiratory movements, 

After relating gan anecdote illustrative of the siec of alcohol 
in hastening uring exposure to . Brunton re- 
marked notwithstanding all these apparently injurious 
actions, alcohol was of great service when p: used. 
Many men came home from thelr offices completel austed, 
and the stomach, shering the eral exhenstion, A unable to 
digest the food which lies heavily in it, and incommoding instead 
of strength the individual, ~ 

A glas of taken with the food will stimulate the 
stomach to action, and by the time the effect of the 
simulus has passed away the food has digested and absorbed, 
and sustains the effect which the alcohol temporarily produced. 
When taken in considerable quantities for a eae , alcohol 
H apt fo prones deposit of fat and fatty eration of i 

e ot work, but alle to 


lendering a not only less ca 
SesEEED to Iijedie K pab 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Dec, 11.—‘‘ Researches in Spectrum- 
Analysis in connection with the Spectrum of the Sun.”—Part 
UI, by J. Norman Lockyer, F.R S. 

e paper commences with an introduction, in which the 

general line of work since the last paper is indicated. Roughly 

this has been to ascertain the capabilities of the new 

method in a quantitative direction. It is stated that while quali: 

tative spectmm-analysis depends upon the positrons of the lines, 

quantitative spectrum-analysis on the other hand depends not on 
posiuon but on the /engté, brighiness and tăickness of the Imes. 

The neceasity of maps carefully executed and showing the 
individuahty of each lme is shown; and it is stated that the 
execution of these maps required the use of the electric arc to 
render the vapours of the metals incandescent. A battery of 30 
Grove’s cells of one pint capacity was accordmgly employed im 
the researches about to be descnbed, 

The difficulties eyeoba vationi of aerate of the 
lincs compelled ae of photography, another reason 
for the ne which ted in the facthty it afforded for con- 
fronting spectra with each other, and so coincident 
lines, since the hnes, if due to impmities, would be longest and 
thickest in the spectrum to which they really belonged. 

The portion of the spectrum at present worked upon is that 
from H to F. 

Another branch of the research has been the construction of a 
Table of all the named Fraunhofer lines, showing the 
and thicknesses of the metallic lines to the absorption of which 
they were due; this Table enabled the author to allocate up- 
wards of 50 lines in the solar spectrum, presumably overlooked 
by Angsbom and Thalén. The table was intended as a prel- 
minary to a new photographic map of the spectram from H to 
F, on a larger scale than Angstrom’s, which was intended to 
clear away all the difficulties touchmg coincidences, and to have 
below it complete maps of all the solar elements with their long 
and short Imex, This map is mcomplete at present, but 
making rapid progress 

ae A R supposed not to be in the 
son has also been commenced. 

Of the above-named researches the subsequent parts of the 
paper refer to =— 

. The experiments made on a possible quantitative spectrum- 


mt h spectra adopted, 
The method of photographing adop 
II The coincidences of hnes 








into the existence in the sun of 
® 


L The Experiments made on a possible quantitative Spectrum- 
Analysis 

After the two former papers were sent into the Royal Society, 
an on of the general changes undergone by spectra 
given by alloys way commenced. 

A micrometer’ ye-piece was mounted on the observing-tele- 
scope of the spectroscope, - With this the following phemonena 
were observed :— 

I. The Hnes which remained varied their length as the per- 
centage of the elements to which they were due varied. 

IL Some of the lines appreciably vaned their thickness or 

htness, or both in the same way. 

In cases where the brightness of a line was estrmated 
through a considerable range bf percentage composition by 
comparison with an air-line, the air-lme was observed to grow 
faint and then disappear as the lightness of the metallic lines 
increased. 

IV. In cases where the or thickness of the Ime of 
one element was estimated by Somparison with the line adjacent 
of the other constituent of the alloy, the point of equal bnght. 
ness was observed to ascend or descend ; this method was used 
to avoid the uncertainty of micrometric measurements of the 
tips of the lines ir uence of their variation in length due 
to the unequal action of the spark. 

V. In some cases where the of a constituent was 
so small that none of its lines were visible, there yet scemed to 
be an effect produced on the vapour of the opposite A 

As these conclusions were derived from coarse alloys, and it 
was desirable to observe the effect of very fine gradation, Mr. 
C. Freemantle, the Master of the Mint, was ed to 
allow observations to be made on the gold-copper silver. 
co comage alloys, and he immediately responded most 
cordially to the request. 

Examples of the behaviour of some coarse alloys of silver 
and lea: oe, ea ee were i in their action, but it 
was observed t mlver Unes ed in the alloy ss long as 
from 5 to ‘oz per cent. of silver was present. The alloys, 
however, were unequal Experiments on cadmium and 
tin alloys are described, cadmium forming 10, 5, 10, O15 

cent In the last but one cadmium line was permanent ; 

the first at least five were seen. In an alloy of 0-099 per 
cent, of cadmium with a mixture of lead, tm, and unc consti- 
tutmg the rest of the alloy, the behaviour of the eadmium lines 
was sensibly the same as ina mixture of o'r per cent. of cad- 
mium and 99°9 of tin. 

In the Mint-specimens the same phenomena were observed 
en petit, asthe coarser alloys showed ex grand, Ina gold- 
alloy yyy, mcrease in the gold made the lines shorter, and a 
similar increase in the copper made them longer. 

In the silver-copper alloy ap increase of yyy in the silver 
lengthened the lines, a si increase in the copper shortened 
them. 

These phenomena can be explained by assuming such allo 
to be different physical things, and that the spark acts upon the 
aloy as a hole ua well os upon each apon separately. 

us in these Mint alloys, copper is common to both, and 


their melting-points are :— 
Gold . 1200° (Pouillet). 
Copper . . 1200° to 1000°, the precise point not determined, 
Silver » ooo? (Poulet). 

The intermediate position of copper lains the different 
action on its lines of gold and sitrer. a 


IL The Method of photographing Spectra adopted 


A camera carrying a Aes a plate anda ganch leris ol 23 t; 
focus, replaced the S A O a of the spectroscope. 
The lens focused from 3900 to 4 very fairly upon the plate. 
The beam ing through co and prisms was, as ın 
Mr. Rutberford’s researches, very small. As the electric arc 
in its usual vertical position gave all the lines from pole to pole, 
the lamp was placed on its side, and the arc used ın a horizontal 
position, the alit being vertical. The dense core of the arc then 
gare all the short lines in the centre of the field, the longer ones 
extending beyond them on either side. Inorder to obtain a 
it was resolved to photograph the solar spectrum imme- 

y adjacent to the metallic spectrum under examination. 
To effect this a portion of the slit was covered up while the 
solar speetrum passed through the free part, and then the part 
used for the solar spectrum was covered, while the formerly 

covered part was opened for the metallic spectrum. This 


‘was 


g 
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effected by a shutter, with sn 
ait ; a diagram of its actlon and form is given. 


sliding in front of the 


The of the hellostat, &c., for 
obtaining the sun’s light is described. image of the sim was 
brought to a focus between the poles of the lamp by an extra 
lens interposed between the lamp and the hellostat ` 

The use Of the ahut aig to compare -cilier; fwo of 
more upon a plate, or spectrum may 
ad p arith two spectra, being made to occupy the 
position between the two, ` ; 


TIL On the Lines coincidit in differtnt Spectra 
The bearing of the former papers on the lengths of the iines 
of the elements is 


variable in length and intensity in yarlous 
af the metals in which Gey Gco ail are Anatinae 


absent. Baty ie ae oe 

ie of the longest lines, that at wave- 
see cre te o eran ase lie d aeea lenge 
and 4607°5, à very long line in strontium, appears in calcium as 
a short une. Another yery long Reali ua lino, 44153, 1e ak: 
setted it Thai to be seen to uictum ; but the author has never 
geen it till lately, and Aen only in a specimen of calanm known 
to contain ‘stybrttts 7 


sty betta. a 
We have here, then, a case of coincident lines, in which the 


one that is long and in one is sbort and faint in 
the other, and a case i dine eid fa ba cones eros 
being, though always visible in sometimes absent in the 
other ọf them, and only appearing fn when the two substances 
-were mixed, The h of at once ins the 
“whole case, even out the third - which renders the fact 
of mixture certain. Sy 


others. 
a. As a rile taths inttañces of thoyo Hnes of hon, cobalt, 
nickel, i v ‘are coincident 


manganese, coincident with long and strong lines of calcium, are 
really due to traces of the latter metal occurting in tHe fornier as 
Pe impo : 


of the solar lines to which they correspond. They are 
then copied upon 2 map, and azo lece of ng 
fixed down, another spectrum is with in the same 
way. 

IV. The Preliminary Inquiry into: the Existence of Elements 

in the Sun not previeusly traced 

The previous researches having shown thet the former test for 
the presence or absence of a metal in the sum, namely, the pre- 


Friswell was requested to prepare two lists, showing broadly the 


traced in the sun. > 
The tables shówed that in tho main thoee metals which had 
been traced formed stable compounds with 
The author therefore determined to 
which formed 


1 for the metals 
srong oxides, but which had not yet been 


„The result up to the present time has been that ayosin, 
cadmium, lead, cerium, aod srantum would seem with consider- 
able probability to exist in the solar reversing layer. Should the 
5 of cerium and trantum be y confirmed, the 
whole of the iron group of metals will thus have been found in 


the sun. 
unstable oxides, such as gold, silver, 


; 


Certain mistas forming i 
mercury, &c., were for and not found. The samo wes 
the case when chlorine, bromine, iodine, 


ipal absorption in the most part of 
the spectrum when they are rare, and that as become dense 
thio absorption tho less ible end; that the 
spectre o are bended or columnar, the bands or 
columns lying at the red end of the 3 that the absorp- 
fion of chlorine, are columnar, and 
that are broken up by the fust as the band spectra of 
com; are broken up : and it is probable that no com- 


up 
pounds existinthe sm. The fo gathered from the 
work already accomplished ty Raikes and Secchi are 


1. Those like Sirius, the brightest (and therefore hottest?) star 


rthern , their spectra showing only hydrogen lines 
ich sid eels tine cance i i 


of stars with a spectrum diffe oniy Bley 
the class of Sirtus, Seats cna x il 


E 


at all artificial temperatures yet attained here, form the 
meis fe meta lolde ana eom 
In other words, the metelloids are regarded as gwasi 
when in the state in which we know them; and it is sup- . 
in the sun the temperature is too to it them, 
to t in that state in the ing layer, fhe) may be 
at the outer portions of or in the 


fiat on ia TN 
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“May we not from these ideas be justified im defining a 
metal, provisionally, as a substance the absorption spectrum of 
which is generally the same as the radiation spectrum, whule the 
metallolds are substances the absorption spectrum of which, 

, is not the same? 

“In other words, in from a hot to a comparatively 
cold state, the plasticity of these latter comes into play, and we 
peta now moleculm ee Hence aro we not justified 


asking whether the change from oxygen to ozone is but a type 
of what takes place in all metalloids? $ 

Abstract of paper ‘On the Analyals of certain 
Alloys by means of the Spectroscope,” by J. Norman 


Lockyer, 
F.R.S., and William Chandler Roberts, Chemist of the Mint. 
The authors, after referring to experiments which showed 


cl that the spectroscope might be empl to detect mi- 
nute differences in the composition of certain proceed to 
give an account of the researches which they had ted with 


a view to ascertain the degree of accuracy of which the method 
is capable, 

The image of an electric-spark 
known alloy and a fixed electrode thrown by means of a 
lens on the slit of the spectroscope, the phenomena observed 
were found to vary with the composition of thé alloys; and 
further, by arangng them together with known check-pieces on 
a suitable stand, bringing them in turn under the fixed elec- 
trode, the composition of the unknown alloys was determined 
by comparison with the known check-pieces. 

The shape of the electrode ultimately adopted was stated ; the 
pleces were held in their places by stable metallic clips. Special 
attention was then directed to the adjustment of the length of the 
oe which was found to mateially influence the phenomena, 

method ado consisted in p the variable electrode 
in the field of a fired microscope having a 3- or 4-inch objective, 
and adjusting the summit of this electrode to coincide with the 


spider lines of the eye-piece. : 
i on alloys of zinc and cadmium 


between the w- 


After a seles of 
of various compositions, the results of which were shown ona 
Kai more TE mala wes made yita the gold-co 

employed in coinage, which wus pecularly sulted to these 
researches in consequence of the known method of asmy having 
been brought to so high a state of perfection (the composition 
bemg determined with accuracy to the qaġyy part of the 
assay picce of about 7 grains), And from, the fact that ce 
can be placed on its h . The paper is accompanied by 

a series of four curves, which show the results of experments, 
and in which the codrdinates are given by the ordmary method 
of amay, and by the spectroscopic readings. 

The chief practical advantage which appeared to flow from 
ee boah it il were ble to replace the parting 
aay by the spectroscopical m a saving of time iu 
ascertaining the value of gold bullion d be effected. 


Institution of Civil Engineers, Dec. 9.—T. Hawksley, 
ent, in the chaur.—‘‘ On the Geological Conditions affect- 
the Constructing of a Tunnel between land and France,” 
by Mr. Joseph Prestwich, F.R.S. The or reviewed the 
cal conditions of all the strata between Harwich and 
astings on one side of the Channel, and between Ostend and 
St. Valery on the other side, with a view to serve as data for any 
future projects of tunnelling, and to show in what directions in- 
quiries should be made. The points considered were the litho- 
logical characters, dimensions, range and probable depth of the 
several formations, The London clay, at the mouth of the 
‘Thames, was from 200 feet to 400 feet thick, while under 
Calais it was only 10 feet, at D it exceeded 264 feet, and 
at Ostend it was 448 feet thick, He considered that a trough 
of London clay from 300 feet to 400 feet, or more, in thickness 
extended eater coast of TAS O me San of ak Sad, 
judging from the experience gained ın the Tower Subway, an 
the known impen eability and homogeneity of this formation, 
he saw no difficulty, from a merely I ager are point of view, 
in the construction of a tunnel, but for the extreme distance 
—the nearest suitable pomts being 80 miles apart. The lower 
Tertiary strata were too unimportant and too permeable for 
tunnel work. The chalk in this area was from 400 feet to 1,000 
feet thick ; the upper beds were soft and permeable, but the 
lower beds were so and compact as to be com- 
paratively im cable. In fact, in the Hainaut coal fields 
they effi y shut out the water of the water-bearing tertiary 
strata from the underlying coal theasures. Still, the author did 
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gira epee oe eee ee ele owing 
to to fixsures, viens penteamiity, exposure 
in the Channel. The guult was h tous impermeable, 
but near Folkstone it was only 130 ft. thick reduced to 40 ft at 
‘Wissant, so that a tunnel hardly be feagible. The Lower 
Greensands, 260 ft thick at thinned off to 50 ft or 
6o ft. at Wissant, and were all far too pa mesble for any tunnel 
work. Again, the Wealden strate, 1,200 ft. thick in Kent, 
were ieduced to a few unimi rubbly beds in the Bonlon- 
nais. To the Portland beds the same objections existed as to 
the Lower Greensands, both were water- strate The 
ners clay wis 360:3, fhick icar Bonloghe, sid no doubt 
passed er the Channel, but in Kent it was covered by so 
great a thickness of Wealden strata as to be almost inaccessible ; 
atthe same time it contained fubordinate water-bearing beds. 
Still, the author was of opinion that, in case of the not improb- 
able denudation of the Portland beds, it might be questionable 
to carry a tunnel in by the Ki i elay on tha French coast, 
and out by the Wealden beds on the lish coast. The oolitic 
series presented conditions stifl less favourable, and the lower 
beds had been found to be water-besaring in a deep artesian 
well sas sunk near Boulogne. The experimental deep- 
boring now in progress near Battle would throw much light on 
this of the quegtlon. The author then on to the 
eration of he Palæoroic series, to which his aitention 
was more particularly directed while ing in ions, 28 
a member of the Royal Coal e oE a ie E 
range of the coal measures under the south-east of land. 
He showed that these rocks, which consisted of hard 
Silurian slates, Devonian and carboniferous limestone and 
coal measures, t er 12,000 ft. to 15,000 ft. thick, passed 
under the chalk in the North of France, ou in the Bou- 
lonnais, were again lost under newer formations near to the 
coast, And did Sree until the neighbourhood of Frome 
and Wells was reach But, alth not exposed on the sur~ 
face, they had been encountered at a of 1,032 ft at Calais, 
98s R. at Ostend, 1,026 ft. at Harwich, and 1,114 ft, in London. 
ey thus seemed to form a subterranean table land of old rocke, 
covered immediately by the chalk and Tertiary strata. It was 
only as the southern flank of this old ridge that the Jurassic and 
Wealden series set in, and beneath these the Palsoxoic rocks 
rapidly descended to great depths. Near these strata 
were already 1,000 ft. thick ; and at Hythe the author estimated 
their thickness might be that or more. Supposing the strike of 
the coal measures and the other Paleozoic rocks to be prolonged 
from their area in the Boulonnals across the Channel, 
they would pass under the Cretaceous strata somewhere im the 
Bele noo of Folkestone, “at a depth estimated by the author 
at t 300 ft., and near Dover at about 600 ft., or nearly at the 
depth at which they had been fottnd under the chalk at 


near Calais, where were 665 ft deep. These Paleoroic 
strate were tilted at angles, and on the elevated 
area they were covered by horizontal Cretaceous strata, the base- 


mimt pedg or whina ben Set e cee Ge al 
as a i ting. o mass of t 
cod bees atakao bned a barnes to the ae 
so effectual, that the coal measures were worked without diffi- 
culty onde the yery permrable Tertiary sud nppet chalk of the 
North of France ; and ın the neighbourhood of Mons, notwith- 
standing a thickness of from 500 ft. to goo ft. of strata charged 
with water, the lower chalk shut the water out so effectually 
thet the coal measures were worked in perfect safety, and were 
found to be perfectly dry under 1,200 ft. of these strata combined. 
No part of the Straits exceeded 186ft. in depth. The author, 
therefore, considered that it would be perfectly practicable, so far 
Se Som Lir miax al e sea nater was ee 
e the Palæozoic rocks under the Channel between 
Blanc Ner Dover, and he stated that galleries bad actually 
been carried in coal, under less favourable circumstances, for two 
miles under the sea near Whitehaven. But while in the case of 
the London clay the distance seemed almost an insurmomtable 
bar, here the depth offered a formidable difficulty, Asa 
collateral object to be attained, the anthor pointed to the great 
roblem of the 1ange of the coal measures from the nc ur 
ood of Calais in the direction of East Kent, which a tunnel in 
were, accord- 


case perfectly practicable, and m one or two others it was possibly 
80 ; Per cists E riaa Eales tees A ces 


’ 


They had 
i on the eurico of th lenf ike swerm of bean ongs 
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gical nature, and whether or not they admitted of so favourable 
a solution was questionable. In an ells nts mit $e 
irl Sekar arn dale sol admitted, 1b mgh, be 


e in a question involying so groat inte- 
e a a ome we E al! tow 
conmderations the attention and deliberation w t- 
ance of the ect deserved. the the 
work in a ogical of view, there were great and for- 
midable ; but the vast made in 

science during the fast half century, the author 


to imagin al they 
e 
a E TT E 


Royal. Astronomical Sogiety, Dec. 34 -Tror ley, 
endent, in the chalr.—Prof Pritchard gw wend 
count ‘of the P oO abont to be “established 
at Oxford. He sald that the 

been. induced to grant a site for a physi 
the noble park of acres, which they had recently thrown 
open to the public. He been anxious that such a site should 
not be disgraced by an unsig atest Gat rteae elisa observatories 
usually were, He found fortunately situated im having 
amongst. his old , pupils .Mr. Berry, the well-known architect, 
‘who had furnished them with a design which he showed to the 
mesting, and had devised, amongst other a dome with a 
‘fine broad shitter, which he trusted would be really ornamental 
as woll as useful. There would be ‘a cenid tomei of thie 


; oom one Din the ou 5 Phe basenieat roam would be used 


hie profesors tesa | and in the 
mounted the noble reflector which 


another telescope which he hoped would 
be well worked members of the Unirasity. . Barry 
informed the that their new rooms at B 
Howse would Uy be teady by ine middle ots 
Capt. Noblo in the new volume of 


the Nastical P EEEa cers 

but it was no credit to Englan dat eel have been k 
for them until were to us from actoss 
by the labour of Prof Simon Newcomb. 


. Entomological ee t BOT Stainton, F. L.S., 
vice-prondente in the —Mr. Bond exhibited a hybrid 

en between Clastera creriwla and C. recluse 
characters of both —Mr. Jenner Wet exhibited 
chnens of a minute ee iiet” ii species ol Le), 
Which lio bad observed. in lango nambers (pro y 150) in June 
congregated together 


of Uranus were giren, 


last on a pear leaf at Lowes. - 
a it was not 
apparent what motive brought them Daming 
Ad can i a Iaer om Now Zan wang hat the re 
clover had been introduced into that 
no`humhle bees to fertilise the plant. gai a i 
dopterous insects had been accidentally imported into the lilands, 
but that the corresponding Ichneumon flies were wanted to keep 
Corn iar vernon D that the nests of humble 
be im e bees were in a dormant con- 
Be cut eats (by oe of ice) during the 
tho Phytophagous 


apan, of a former paper on 
r ot apes Fe hae cotton communicated 2 supplementary 
ean thé comet eras ronga: trom 

by Thomas Belt—Mr. W. H. Miskin, of 


society, was onthe table. It contained the 
aapea (Oxyura), by Rev. T. A. Marshall, M.A. 


Paris 
Academy of *8clencee, Dec. Lance de 

t, in the chair, —The death at 

CL Gay, member of the Botanical Section ; tain sca che Perce 

also announced the death of the well-known mineralo- 

gist, C. F. Naumann, Corresponding Member of the Mineralo- 

Section. —The follo pers were read :—An answer to 

. Pasteur’s paper on the o of beer yeast, M. A. Trécol. 

Tha author contradicted M. Pastenr’s statement t the develop- 

mmt of Pracilliuse plaucum from gairid yeast was an admitted 

f.t On the contrary, it had Poen obuecred to develop iteelf 


e vitreous substances 
M. F. Fouqué.—On 
reknar paT n E SA A E E TOA 

on of a limi ges, by M. —On 
the distribution of the neolithic po in the 


Te 


thought that, as he had 
the Academy, elements ought only to be regarded as ele- 
ments in relation to human ence and not as abso- 


confirm this opinton.—Note on the identity of Cauchy's formule -7 
for the a ng elt os ot Ta- 
grange saerios with those ven by Lagrange by M 
énabréa.—On the N eTa ee Wolf.—-Note on 
Faye’s periodic comet and on the discovery and observations of 
twenty nebulæ made at the Marseilles o ory, by M. E. 
Stephan. On the moremeni ae oc wire ione end of which, 
has a vibratory motion, by M. E. Mercadier—Obeervations on — 
the action of certain poisons on sea fish, by MM. A. Rabuteau 


and F. Pa —On the em cell of the of osseous fish, 
by M. —On the age of the dental follicle in the mase- 
mijra, by MM. E. Magitot and Ch. Legros.—On the use of 


electrical cauterisation in surgical operations, ons, by MME Ch. Legros 
i the Ostroeacious marl of itech 
o1 St Stan, Meunier.—Note on a meteor observed at 


Gami M. Martin de Brettos.—New analyxis 
e S s fountain at Nancy, by M. P. Guyot. 
—s on certain combustibles from the basin of Donetz and 


Toula, Russia, by MM. Scheurer-Kestner and Meunier- Dollfus. 
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QUATERNIONS 
MATHEMATICIAN is one who endeavours to 
secure the greatest possible consistency in his 
thoughts and statements, by guiding the process of his 
reasoning into those well-worn tracks by which we pass 
from one relation among quantities to an equivalent rela- 
tion. He who has kept his mind always in those paths 
which have never led him or anyone else to an incon- 
sistent result, and has traversed them so often that the act 
of passage has become rather automatic than voluntary, 
is, and knows himself to be, an accomplished mathemati- 
cian, The very important part played by calculation in 
modern mathematics and physics has led to the develop- 
ment of the popular idea of a mathematician as a calcu- 
lator, far more expert, indeed, than any banker's clerk, but 
of course immeasurably inferior, both in resources and in 
accuracy, to what the “analytical engine” will be, if the 
late Mr. Babbage’s design should ever be carried into 
execution. 

But though much of the routine work of a mathemati- 
tician is calculation, his proper work—that which consti- 
tutes him a mathematician—is the invention of methods, 
He is always inventing methods, some of them of no 
great value except for some purpose of his own; others, 
which shorten the labour of calculation, are eagerly 
adopted by all calculators. But the methods on which 
the mathematician is content to hang his reputation are 
generally those which he fancies will save him and all 
who come after him the labour of thinking about what 
has cost himself so much thought. 

Now Quaternions, or the doctrine of Vectors, is a 
mathematical method, but it is a method of thinking, and 
not, at least for the present generation, a method of 
saving thought. - It does not, like some more popular 
mathematical methods, encourage the hope that mathe- 
maticlans may give their minds a holiday, by transferring 

-all their work to their pens, It calls upon us at every 
step to form a mental image of the geometrical features 
represented by the symbols, so that in studying geometry 
by this method we have our minds engaged with geo- 
metrical ideas, and are not permitted to fancy ourselves 
geometers when we are only arithmeticians. 

This demand for thought—for the continued construc- 
tion of mental representations—is enough to account for the 
slow progress of the method among adult mathematicians. 
Twocourses, however, are opento the cultivators of Quater- 
nions : they may show how easily the principles of the 
method are acquired by those whose minds are still fresh, 
and in so doing they may prepare the way for the triumph 
of Quaternions in the next generation; or they may apply 
the method to those problems which the science of the 
day presents to us, and show how easily it arrives at those 
solutions which have been already expressed in ordinary 
mathematical language, and how it brings within our 
reach other problems, which the ordinary methods have 
hitherto abstained from attacking. 

Sir W. R. Hamilton, when treating of the elements of 
the subject, was apt to become so fascinated by the meta- 
physical aspects of the method, that the mind of his 
disciple became impressed with the profundity, rather 
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than the simplicity of his doctrines. Professors Kelland 
and Tait in the opening chapter (II.) of their recently 
published work * have, we think, successfully avoided 
this element of discouragement. They tell us at once 
what a vector is, and how to add vectors, and they do 
this in a way which is quite as intelligible to those 
who are just beginning to learn geometry as to the 
most expert mathematician. 

The subject, like all other subjects, becomes more in- 
tricate as the student advances init; but at thesame time 
his ideas are becoming clearer and more firmly esta- 
blished as he works out the numerous examples and ex- 
ercises which are placed before him. 

The technical terms. of the method—Scalar, Vector, 
Tensor, Versor—are introduced in their proper places, 
and their meaning is sufficiently illustrated to the begin- 
ner by the examples which he is expected to work out, 
The pride of the accomplished mathematician, however 
(for whom this Book is not written), might have been 
somewhat mollified if somewhere in the book a few pages 
had been devoted to explaining to him the differences 
between the Quaternion methods and those which he has 
spent his life in mastering, and of which he has now be- 
come the slave. He is apt to be startled by finding that 
when one vector is multiplied into another at right angles 
to it, the product is still a vector, but at right angles to 
both. His only idea of a vector had been that of a line, 
and he had expected that when one vector was multiplied 
into another the result would be something of a different 
kind from a line, such, for instance, as a surface. Now 
if it had been pointed out to him in the chapter on vec- 
tor multiplication that a surface is a vector, he would be 
saved from a painful mental shock, for a mathematician 
is as sensitive about “dimensions” as an English school- 
boy is about “ quantities.” 

The fact is, that even in the purely geometrical appli- 
cations of the Quaternion method we meet with three 
different kinds of directed quantities : the vector proper, 
which represents transference from A to B; the area or 

“aperture,” which is always understood to have a positive 
and a negative aspect, according to the direction in which 
it is swept out by the generating vector ; and the versor, 
which represents turning round an axis, 

The Quaternion ideas of these three quantities differ 
from the old ideas of the line, the surface, and the angle 
only by giving more prominence to the fact that each of 
them has a determinate dtrectron as well as a determinate 
magnitude. When Euclid tells us to draw the line A B, 
he supposes it to be,done by the motion of a point from 
Ato Bor from B to A, But when the line is once gene- 
rated he makes no distinction between the results of these 
two operations, which, on Hamilton’s system, are each 
the opposite of the other, 

Surfaces also, according to Euclid, are generated by the 
motion of lines, so that the idea of motion is an old one, 
and we have only to take special note of the direction of 
the motion in order to raise Euclid’s idea to the level of 
Hamilton’s. 

With respect to angles, Euclid appears to treat them as 
if they arose from the fortuitous concourse of ee lines ; 
tend, FRG beneh rear widhi By P seer 
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but the unsatisfactory nature of this mode of treatment is | the new method, as applied to geometrical questions of 


shown by the fact that ip all modern books on trigono- 
metry an angle is represented 4s generated by motion 
round an axis in a definite ion. 

There are thus three geom. tical quantities having di- 
rection, and the more than magical power of the method 
of Quaternions resides in the spell by which these three 
orders of quantities are brought moder the sway of the 
same system of operators. 

Tho secret of this spell is twofold, and is symbolised 
by the vine-tendril and the mason’s fale and square. The 
` -tendril of the vine teaches as the relation which must be 
maintained between the pqsitive direction of translation 
along a line and the positive direction of rotation about 
that lipe When we have nota vine-tendril to guide us, 
á corkscrew will do as well, or we may use a hopt 
provided we look at it por directly, but by reflexion in a 
mirror. 

The mason’s ryje teaches us thas the symbol, qs 
written on paper, is not a rea] line, but a mere. injunc- 
ctor, commanding ys" to measure out in a certain direction a 
* vector of peat og pony umes thay pf ‘the e rule. With- 
oyt the ruje the'symbol would have no definite meaning. 
Thy the 1 mule is is the unit of the Quaternion system, while 
the square reminds ys that the right angle is the anit 
vergr, 

~The doctrine of fhe is a necessary of every 
exact science, hut ip Quaternions the el ni of the 

same o ors to eaa, vectors, anq aregs is utterfy un- 
= le without a clear understanding of the function 

of the unit in the science of measurement. 

Whether, however, it is better to insinuate the trie doc- 

trine into the mind of the student by a graduated series 
, of exercises, or to inculcate if upon him at once by. 
dogmatic statements, is a questign which can only be 
de ed by the experience of a new generation, who 
ve been born’ with fhe extraspatjal unit ever 
present to their consciousness, apd whose thoughts, 
guided by the yine-tendvil along the Quaternion path, 
shall turn always to the right hand, and never to the left. 
Prof. Kelland tells us qi a la 
we ‘have alluded that, whereas Sir W. R. Hamilton 
and Prof. Tait have written treatises on Quaternjons 
for mathematicians, the time has come when it 
behoves. some one to write for those who desire 
to become mathematicians. Whatever, ` therefore, ad- 
vanced mathematicians may think of this book, they 
ought to Teserve their ‘Judgment as to its diff till 
have ascertained how it is assimilated by thene for for 

10m it js written—those in “whom the desire to be- 

Sains ma kenadaipa hag not yet become ajloyed with 

the consciousness that they are mathematicjans. ‘For 

while Prof. Kelland—as he has elsewhere told p ds 

but little difficulty in teaching the elements of the doc- 
" trine of Vectors to his junior classes, Hamilton himself, 
‘the great master of the spell, when addressing mathe- 
maticians of established reputation, found, for his Quater- 
nions, but few to praise and fewer still to love. 

Prof. Kelland, by the clearness and orderliness of his 
statements, and by boldly getting rid of everything which 
_is unnecessarily abstruse, has done more than any other 
man towards rendering the subject easy to the student, 
_and reconciling ‘even the case-hardened mathematician to 


old-established truth, 
~ The other aspect of Quaternions, as a method which 
every mathematician sews? learn in order to deal with the 
questions which the progress of physics brings every day 
into greater prominence, is hinted at by Prof. Tait in the 
last chapter of the book. He there introduces us to the 
linear and vector function‘ of the first.degree under its 
kinematical aspect of a homogeneous strain. The im- 
portance of functions of this kind may be gathered from 
the fact that a knowledge of their properties supplies the 
key to the theory of the stresses as well as the strains in 
solid bodies, and to that of the conduction of heat and elec- 
tricity in bodies whose properties are different in different 
directions,.to the phenomena exhibited by crystals in the 
magnetic field, to the thermo-electric properties of crystals, 
and to other sets of natural phenomena, one or more of 
Which the scientific progress of every year brings before us. 
But as we believe that Prof. Tait is about to bring out 
a new edition of his treatise on Quaternions, in which 
this higher aspect of the subject will be brought more pro- 
minently forward, we reserve our remarks on Quaternions 
as an instrument of physical research till we have the 
subject presented to us by Prof. Tait in a form which 
adequately represents its latest developments, 














E MARKHAM S K UNKNOWN REGION” . 


The Threshold of the_ Unknown Region. By Clements 
R. Markham, C.B., F.R.S., Secretary of the Royal 
Geographical Society, formerly of H.M. Arctic ship 

: Assistance. -(London: Sampson Low and Co., 1873). 


HE must be a sorry story-teller who manages to make | 
a traveller’s tale uninteresting, especially if the 
traveller be a voyager, and still more if his voyages have 
led him into unknown regions, Of all forms of narrative 
we think it will be generally acknowledged that narratives 
of discovery are by far the most popular, as is testified by : 
the abundance of this kind of-literature, historical and 
fictitious, provided for the delectation of the young. No 
doubt this may be largely accounted for by the fact that 
a discoverer of new lands is continually unveiling the un- 
known to those who listen to his tale, thereby appealing 
to one of the strongest and most fruitfal characteristics of 
the human mind, that of curiosity. Every step taken by 
a discoverer, every knot ‘sailed by his “good ship,” we 

know will lead him among [fresh “wonders. * Once 
upon a timé the Unknown Region—that is, the region 
uhknówn to those peoples whd have had a thirst for 
knowledge to any fruitful extent—was in sooth wide 
enough, when first our Aryan forefathers left their 
eastern home, ‘and had “ all the world before them where 
to choose.” Even four centuries ago the greater part of 
the earth waited the coming of the European descendants 
of those primitive discoverers who first turned their faces 
eagerly and inquisitively to ‘the unknown West, But ever 
since then the boundary of the Unknown Region has 
been gradually pushed farther and farther back, until now 
there remains comparatively little to be found out in order 
to enable geographersto complete the configuration of the 
lands of the globe. The extent of our dwelling-place is 
now pretty well known, , though there is yet abundance of 
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work for many generations of explorers ere the contents 
of land and water be anything like fully disclosed. 

Of all narratives of discovery, those relating to Arctic 
regions bear, in our estimation, the palm for intensity of 
interest, and we are sure there are many who think along 
with us in this matter. It would be difficult to say 
briefly why this is so. It may be mainly that there the 
mystery of the unknown, so far as relates to the surface 
of our globe, is concentrated. No doubt, also, there is a 
weird fascination around those eerie, rugged, ice-bound 
regions of the far north, which have been the scene of a 
greater number of deeds of heroic daring for noble‘and dis- 
interested purposes, than any other region of the globe of 
equal extent. There is also a general though perhaps 
vague, yet we believe, well-founded belief, that within 
these regions lie solutions to many of the yet mysterious 
problems of science; ‘that if once all the phenomena 
that lie within the yet unlifted veil were exposed and 
understood, they would afford us the means of tracing with 
something like certainty the history of our earth through 
many geological ages. In more senses than one, we are 
there on the threshold of the unknown. 

There is somehow not the same attractiveness about 
Antarctic exploration, though, as Dr. Neumayer has well 
shown, it is certainly calculated to yield valuable results to 
Science, and indeed has already done so. This may partly 
arise] from the scarcity in these regions of jand and of 
life of all kinds, which are abundant enough in certain 
regions of the known north’ Indeed, the tract around 
which the interest of Arctic discovery is concentrated 
may be regarded as but a continuation of the great Ame- 
rican Continent. 

We are sure that all who read this immensely interest- 
ing volume of Mr. Markham’s will agree with what we 
have said. No more attractive subject for a work exists 
than the history of Arctic discovery ; no man knows this 
subject better than Mr. Markham; and few could have 
written a volume on the subject more full of interest and 
of valuable inforrfiation clearly arranged than the one 

ore us. The object of the volume, Mr. Markham tells 
us, “is to give the public a correct knowledge of the 
whole line of frontier separating the known from the 
unknown region round the North Pole, to recall the stories 
of early voyagers, to narrate the recent efforts of gallant 
adventurers of various nationalities to cross the threshold, 
to set forth the arguments in favour of a renewal of Arctic 
exploration by England, and to enumerate, in detail, the 
valuable and important results to be derived from North 
Polar discovery.” Mr, Markham’s main design is evi- 
dently to show that the only certain gateway to the Pole is 
by the Smith Sound route, and this design he accom- 
plishes in a way that cannot fail to convince any unpre- 
judiced reader, by going over the whole story of Arctic 
discovery from the time that that hardy Norseman Lief, 
the son of Eric the Red, in 1oo1, made his abortive dis- 
covery of North America, down to the present year, 
when the world was astounded by the news of the dis- 
coveries and adventures of the ill-equipped but remarkably 
successful Folarts expedition. One’s blood is once more 
stirred by the story of these fearless early English 
and Dutch adventurers, Burrough and Pett and Jack- 
man and Barents and Hudson and others, who dared 
to face the dangers of Arctic navigation in mere “ cock- 


boats” of 20 and 40 and 80 and roo tons. The story of 
Barentz and his companions especially is told with con- 
siderable fulness, and it is with a very strange kind of 
feeling that qone reads of the discovery, in 1871, of the 
very hut in which these stout-hearted Dutchmen passed 
the winter ‘of 1596-7, and goes over the long catalogue of 
“ Barents relics” found therein. 

Mr. Markham recounts the principal attempts that have 
been made to pierce through the formidable barrier of 
ice that guards the North Pole. “There are three ap- 
proaches by sea to this land-girt end of the earth: through 
the wide ocean between Norway and Greenland, through 
Davis Strait, and through Behring’s Strait—one wide 
portal and two narrow gates.” At present no one seems 
to think of attemptihg the last-mentioned route, advocates 
of Arctic exploration béing divided between the Spitz- 
bergen route, as the’ wide sea between Greenland and 
Novaya Zemlya is called, and the Smith Sound route, the 
route through the winding passages that lie between 
Greenland and “the American continent. Mr. Markham, 
in considerable detail, recounts the various expeditions 
which, from he days of Barentz down to our own time, 
have charged the barrier that hems the Pole between 
the east coast of Greenland and Novaya Zemlya. He 
states with perfect fairness and with all necessary fulness 
the progress made by each expedition, and the invariable 
result, so far as the attempt to approach the Pole is con- 
cerned, has heen failure. The highest latitude attained 
by this route was that reached by the well-equipped sledge 
expedition of Parry in 1827, 82° 45’N.; but the diffi- 
culties which the expedition had to encounter were so 
stupendous as, when combined with what is known of the 
conditions which influence the movements of the pack in 
this direction, to utterly forbid any hope of attaining the 
desired goal by the Spitzbergen route. The inevitable 
conclusion to be derived from the many fruitless attempts 
which have hitherto been made by this route is, “that 
by the Spitzbergen route, in a bad season, nothing what- 
ever can be done; and in a favourable season a steamer 
may possibly s one or two, or even more degrees 
farther north than has hitherto been reached, and obtain 
some valuable deep-sea soundings and temperatures, but 
no other scientific results in the absence of land. The 
Spitzbergen route cannot be recommended, because there 
is no sure prospect of exploring an extensive unknown 
area, and because no valuable results in geology, botany, 
ethnology, or geodesy could be obtained under any circum- 
stances,” On this point Arctic authorities are all but 
unanimous, as they are also on the point that by 
the Smith. Sound route a well-equipped Government 
expedition, if sent out next spring, would be almost cer- 


_tain to return within three years with the mystery of the 


“ Polynia ” cleared up, and with results in nearly all de- 
partments of Science not only invaluable from a purely 
scientific point of view, but of the highest practical 
importance. The very last attempt that has been made 
by the Smith Sound route seems to us to prove trium- 
phantly that it would at present be folly to attempt to 
teach the pole by any other route, and thatif the meagrely 
equipped and badly disciplined Polaris expedition accom- 
plished so much in a very few days, an expedition such as 
Government will, we hope, feel bound to send out, will 
be sure to accomplish the remaining 400 or 500 miles 
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that lie between Hall’s farthest north point and the 
Pole. i 

True, there are a few unhealthy croakers, as there 
always have been, and will be, we fear, for many genera- 
tions to come, who ask What is the good of incurnng so 
much danger and expense, for the mere gratification of 
curiosity, or, at best, to satisfy the wishes of a few men of 
science? But we feel confident that the great body of the 
English people will ask no such questions, but would hail 
with enthusiasm the decision of the Government to crown 
the glory which England has hitherto gained in Arctic 
exploration by sending dut one more expedition whose 
task it would be to return with the long-sought-for secret 
in its keeping. It is beginning to dawn upon the ordinary 
English mind that, after all, the apparently unpractical 
researches of scientific men are frequently pregnant with 
results of the most important practical bearing on the 
welfare of the country and the race. 

As for the element of danger, Mr. Markham convincingly 
shows by unimpeachable statistics, that the loss of men by 
the Smith Sound route, from causes connected with the cli- 
mate and the peculiarities of the service, is almost incredibly 
small One of the most distinguished medical officers 
who has served in the Arctic regions declares, that “ of 
all seas visited by men-of-war the Arctic have proved the 
most healthy... . The risk by climate and disease which 
is run in a voyage to the Arctic seas—such as a Royal 
Expedition necessitates—is not greater than that which a 
ship like the CAadenger will incur in her voyage of dis- 
_ covery.” The dangers, or rather difficulties, which have to 
be faced are only such as brave men are eager to con- 
front, and the service is one which our naval officers and 
men glory in in time of peace, and is certainly an infinitely 
better use to,put them to than to keep them idling 
at home or on foreign stations. As to the question 
of expznse, the article in a recent number will show 
that the less said by Government on this score the 
better. 

All these and many other points in connection 
with Arctic exploration will be found fully and 
clearly discussed in Mr. Markham’s volume, in which 
the invaluable results, scientific and practical, in 
nearly all departments of Science to be obtained from 
a Government Expedition are set forth with great 
fulness, clearness, and force. The volume concludes 
with an account of the interview that took place last year 
between the Arctic deputation and Mr. Lowe, the re- 

sult of which was such as to give good grounds for ex- 
pecting that this year Government will feel bound to 
organise an adequate expedition to leave our shores 
next spring to find its way to the Pole by the Smith Sound 
route. 

The numerous maps by which the volume is illustrated 
are beautifully drawn, and are of the greatest assistance 
in enabling the reader to understand the interesting story 
of Arctic discovery so well told by Mr. Markham. As a 
mere story the work is a masterly one; and if anyone 
wants to know within short space what has already been 
done in the discovery of the Arctic regions, what still re- 
mains to be done, and what results are to be expected 
from further exploration, he could not do better than 
ead Mr. Markham’s “Threshold of the Unknown 


Region.” 





OUR BOOK SHELF 


Annual Record of Science and Industry for 1872 ; edited 
by Spencer F. Baird, with the assistance of eminent 
at Science. (New York: Harper and Brothers, 
1673. i 

THE praise which we were able to bestow on the first of 

Prof. Bairď’s Annual Records, that for 1871, can be fully 

repeated with regard to its successor. The only method 

of “reviewing ” a work of this kind, is to refer in general 
terms to its scope, and to the degree to which the com- 
piler appears to have fulfilled e promises of his pro- 

ramme. On these points we can speak in the most 

vourable terms. As far as a cursory glance through 
the pages of the volume enables us to speak, we believe 
that purchasers of the book will find it a most useful 
addition to their library shelves, The phs refer 
to the most noteworthy additions to scientific knowledge 
or observation made during the year, and have been com- 
piled with commendable terseness and perspicuity from 

a large range of English, American, and Continental 

sources. A carefully raisonné table of contents, and an 

alphabetical index, will enable the student to turn with- 
out difficulty to any desired subject. Although absolute 
freedom from errors, typical and otherwise, can hardly 
be e in a work with so large a scope, the 

American “ Recordf’ contrasts most favourably in this 

with some similar volumes published in this 
country. We do not know where to find a more com- 
plete record of the science of the year ; and we shall hope 
to see a long series of these useful volumes, 


The Borderland of Science, By Richard A. Proctor. 
(London : Smith, Elder, and Co. 1873.) 
THESE Essays are reprinted from the Cornhill Maga- 
ee ae er ee follows ae nes Hersch - and 
e Star-Depths ; oyage to the Sun ; A Vo 
to the Rin Planet ;” da Giant Planet ;” © Life on 
Mars ;” “A Whewellite Essay on the Planet Mars;” 
“ Meteors—Seed-bearing, and otherwise;” “A Recent 
Star-shower, and Star-showers generally ;” “ News from 
the Moon ;” “ Earthquakes ;” The Antarctic Regions :” 
“A Few Words about Coal;” “Notes on Flying and 
Flying-Machines ;” “ Gambling Superstitions ;¥ “ Coin- 
idences and Superstitions ;” “Notes on Ghosts and 
Goblins.” - ’ 
Sommario dells Lesioni di Fisica, date dal Professore 
Enrico Dal Pozzo di Mombello, nella Libera Universita 
di Perugia. (Foligno: Pietro Spariglia, 1873.) 
GANOT’s Treatise on Physics has been translated into 
Italian and is no doubt largely used in the country ; also 
in 1870 Prof Cantoni, of Milan, published a course of 
Physical Lectures. The work before us by Prof. Dal 
Pozzo is to some extent based upon that of Canton; it is 
a summary of two courses of lectures delivered in the free 
University of Perugia. The University (founded in 1307) 
is one of the oldest in Europe, and possesses a good 
library, botanical gardens, and mineralogical collections, 
We cannot at this moment call to mind any scientific 
associations connected with the place, as with Pisa, 
Bol and Pavia. The town itself has been mentioned 
any time for two and twenty centuries, and it is a noted 
school of music. 2 
We can scarcely judge of the science of Perugia from 
the work before us. The students must be very clear- 
headed men if they can follow Prof. Pozzo’s arrangement. 
It is certainly most novel It may have its advantages. 
He begins cleverly enough with an account of the 
“ Energy of the Universe,” embracing some general pro 
perties of bodies, actual and potential energy, conserva- 
tion and dissipation of energy. The author uses the 
terms forza altiva and forsa di positions, in ce of 
our more usual terms. We are glad to find ac- 
quainted with the works of Thomson, Balfour Stewart 
ry 
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and Rankine. The lecture on En 
on the Dynamical Theory; which embraces to some 
extent the relations of different forces, and the “ varied 
modality” of chemical, thermical, and electrical action. 
The next lecture relates to Molecular Dynamics. Then 
in succession :—Electromotive force produced by Chemi- 
cal Action, by Heat, by mechanical means, and by Induc- 
tion. Mutual action of Currents and Magnets, Terrestrial 
Magnetism, Polar Aurore ; Atmospheric Electricity ; 
Diamagnetism ; Rhumkorf’s Coil; ds; Marine Cur- 
rents; the Sun; the Doctrine of La Place; the Doctrine 
of Lyell; Thermogenesis; Atmolysis and Osmosis; 
Capillarity ; the Doctrine of Mayer. ‘The second course 
treats of electricity, undulations, sonority, musical timbre, 
echoes, photometry, dispersion and the spectroscope, 
chromatism, vision, luminous undulations, diffraction, 
polarisation, radiant heat, action of electricity on 
organic bodies, the muscular current, electrical nervous 
phenomena, electrical fishes,” - ~- 
The arrangement is really wonderful. What can 
possibly warrant the following order for lectures :—dia- 
ewe Rhumkorffs coil, winds, marine currents; or 
again—thermo is, atmolysi illarity? One 
lecture ends with 4 Che cosí ra eale Ri svolgono 
dal? evoluzione Darwinianæ ;” and the next commences 
“E impossible proseguire un corso di Fisica e piu ancora 
quella parte, che tratta delle azioni senza prima definire 
le parole, atomo, molecula.” The Prof, Porzo can scarcely 
be expected to lecture on all science: to pass from the 
sun to an atom, from Darwinism to electio-dynamics, 
from geology to elliptical polarisation. If he is, the 
system is a bad one, and his students may get a 
smattering of many things, and know nothing well. 
Mechanical philosophy seems to be almost ignored. The 
book is devoid of mathematics, and without woodcuts; and 
we imagine the youth of Perugia must yawn over it ; and, 
if the lectures are as dry as the book, spend much of the 
time which ought to be given to physics in saying 
“ felicissima notte” to each other. G F.R 








LETTERS TO THE EDITOR 


[The Editor does not hold kimsdf responsible for opinions expressed 


by kis correstondents, No notice is laken of anonymous 
comsmsenications. | 
Proposed Alterations in the Medical Curriculum 


THE remarks made in your number of December 18 by my 


friend Prof. Balfour are founded on the mistake he has em 
supposing that it is to abolish the regulation requirmg 
attendance on the kse lectures on and Zoology. 


There is no question raised between mere beards and 
teaching Institutions, between compulsory and optional attendance 
on professors’ lectures. It is simply that the candidate for medical 
degiees be allowed to take the examination in Zoology and 
Botany earlier than is at present permitted. At present the 
examination in these subjects ın Edinburgh Universty is fixed 
ardinance at the end of the second of the four years of me- 
dical study, and in this University, while the Bo comes at 
that time, the Zoology is actually not till the end of the third 
aay Pei onr case is evci wore Miaa that of Edinburghi 
rof. Balfour seys, “ The student might be encouraged to take 
his science examunation at an early period of his curriculum, ra 
at the end of his first year of study.” That is exactly the result 
practically aimed at here, and I am quite at one with him on the 
subject. But why prevent the student from taking the erami- 
nation in Botany and Zoology before entering on his medical 
curriculum proper, if he bas attended the professor's class and is 
ready for it? Very few would at present do so, as it would 
imply a preliminary year of attendance at the Universities to 
obtain the courses of Zoology and Botany. But js it not a very 
desirable thing, fiom every point of view, to encourage this? 
Se far from reing the standard in these sles OT pro- 
mo cramming, it would do exactly thereverse. It would 
enable real study to take the place of the which is 
inevitable when these subjects are left over to be mixed up with 
medical studies proper. ‘ 
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is followed by one For some time there has been a strong feeling here that the 
examination in Zoology and Botany sh take place not later 


than the end of the fimt year, and the Lord Rector of our 
University in taking this matter instead of tinkering as 
to i dates, has announced sound general principle 


that the student should be encouraged to e the subjects 
of Botany and Zool: before his medical curri» 
culum proper, with the view both romoting a moe 
real study of these sciences, and of the subsequent 


uxley is secunty enough 
that the object could not possibly be to lower the position of the 


have his alarm turned into joy. 

Will any of those who are so strong on the point of compulsory 
attendance on qpurses af Zoology and Botany tell us why they do 
not say a word for Natural Phissophy ? Inchxding cack subtests 
as heat, light, electricity, hydrostatics, pneumatics, optica, acous- 
tics, it is surely of more importance than either of the other two, 
whether ed educationally or in its bearing on moden 
medicine, Yet in the Scotch Universities there Js no compulsion 
to attend a course of lectures on Natural Philosophy, and it is 
1elegated to the preliminary eaminahon in education. 
The day is past for laying on additional com courses of 
lectures, but it is smely not too much to sy that the student 
might be allowed to profess and be examined in Natural Philo- 
sophy instead of one of the other two. 


Aberdeen University, Dec. 20 JOHN STRUTHERS 





The Distribution of Volcanoes 


Soxre of the correspondence in your paper has latterly been so 
caustic, that timid e may be pardoned for s from 
writing letters which bring down upon them the hammeis ot 
scorn and contempt to 5 

Notwithstanding this, discussion between Mr, Mallet and 
Dr. Forbes about volcanoes tempts me to wnite to you on aside 
issue of that controversy in which I have been Interested for some 
time. What I have to say may not be new, although I believe 
it to be so. Atali events it is not commented upon m the books 
accessibletome. I will that, caring little for laurels of any 
kind but a good deal for instguction, that if it be discovered that 
what I say is stale and old, I hope I may be treated as an ignorant 
scholar, willing to learn, and not as a rival to be crushed, and 
further, that my results having been obtamed mdependently, they 
support and make more sure the position of my predecessors. 

You were good enough, some months to print some 
letters of mine on the current elevation of the polar regions 
of the earth. I have since accumulated much new matter on 
this subject, which will be shortly published in part in the 
Joumal of the Geographical Society. The general result of my 
inquiry ts, that all the large land surfaces of the earth, the Imge 
continental and insalar surfaces, are more or less in process of 
giadual or rapid elevation. There are a few small areas of de- 

remion on the outskirts and borders of the great land-masses, 

Pat these aro very local and unimportant. And with this slight 
exception the continents of N and South America, Asis, 
Europe, Africe, and Australia, are all more or less rising. This 
riso of the land-surfaces necessitates a correspondmg sinking, 
either an absolute or a relative sinking, in the surfaces 
covered with water. It is comparatively easy to test where a 
land surface is ually protruding from the water. It 
is not such a ple matter alwayz to know whether 
this rise is relative or absolute, for the same effect may be 
produced by the of the sea-floor as by the actual 
1ising of the land. One thing only we know, that when our 
measure is water, there must bea nding sinking cither 
relative or absolute where there is a rising elsewhere. Direct 
evidence of the sinking of the sea-bottom is not very easy to find, 
but such does exist. Students are familiar with the facts col- 
lected by Darwin and others, showing from the growth of coral 
islands, &c., that the Pacific is an area of depression ; othe 
evidence consists in the disappearance of well-known r 


al 


- canoes be the true one, that they are the 
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vigisi oF navigators in dierent pitts of the greater oceni, 
From this and other evidence, I well aatisfied that not 


am very 
7 omy e Pacific, but also the North and South Atlentic and the 


I Oceans, are areas of depression. 
Haying thus roughly mapped: ou tha wond, it becames án in- 
teresting prob lem to correlate the distribution of volcanoes with 
that of the rising and sinking land. If the older theory of vol- 
direct results of the 
eruptive forces of the in of the earth, we. ought surely to 
meet with them ih pro iat are 
the earth to be relati rising, where in the tive force 
of which volcanoes are- the violent. ooi wi canons 
trated. Isthisso? Ontho ; and it is this that forms the 
Berden ot tay present etter: fs that we allel! search in 
nong eng aesof wheal ep long kr oa 
es active volcanoes, Take the northern 
Sea ie. the most typicsl area Gf riiag, land 2 the 


world, and there {s, peas volcano’in it, The Iceland 
volcanoes and Jan Mayen: epi hac ng 
heaval, and in a part of the A ch te notorlonaly 


North America, another large area of rising’ land, is 
bare of volcanoes, So is South Americs, save on the very 
ofthe Pacific, and hat part ofthe Pace which I believe to be E| 
sinking most rapidly. Australia is probebly pw ris 

than any ered in the world seve Spitz ene 
no volcanoes’ Europe js slhilarly free except in that part, of it 
which 4s sinking, namely, the Mediterranean border. “Lastly, 
there 1s the vast continent of Asia, à large part of whose northern 
surface seems, from all the tvidénce we can collect, to have been 


he pa ea 

&c, SEN ight ier gat Gea of Platia mate | fg 
Eae t 

U this this volcanic tegion srould. be i inthe midst of one of the 
areas of clovation om the’earth’s it would confiict 


not fonnd them, goes, that is, so far as ae only scientific wit- 
nesses who have @urveyed the region may be allowed to dogma- 
tise, that Humboldt was entirely mistaken. I mu quote the 
Accom oF ie Rudan suveyors aa they hafo been translated 

for the Geographi oclety. 
“Tt now remamed for me,” says Semenof, ‘‘ to prove by actual 
volcanic phenomena in 


with respect to the existence of volcanic phenomena in 
‘which confirmation I knew a traveller would 
t then by any incomplete refutation of the smp- 
I was crèn aware that Humboldt was rather dis- 


ier tho inland of ALTUN on Lake AIEA ma not ct vole 
origin. The opiniohs entertained by Humboldt on the subject of 
Vic Gal eta baa Ge o favourte ones with 
Esa ie peep < Was nol ablo to, conima his ac lee 

mi alle Peak, another of Humbokit’s mistaken volcanoes, 
ound to have no bapa cane 
kinpa and the non-congelation were not 
aaea al any volcanic forms in the Shan; and 
the tative accounts of henomens which from 


whatever. The hot 


were declared to occur, Ae ale te 
mace of vloanoy typical yl Phen 
of the complete absence sho ote canic pheno- 


thosé latge area’ where we know: 
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mo in the Kater Mountains and in the Ili Valley, I could trece 
no voleanic forms. , . . The whole procesé of the formation of 


sulphur can then In my opinion be reasonably explained by the 
Pee er areca tee of a aed ole which at 
once set at rest qu canic agency. 
Theo ot die pore of die Tine Shen red Ue 
evidence of the absence of valcances 


e tans oe parts of this mognteln chain. My 


conclusions on this ion y have already been made 


erred to, but I must likewise observe in 


clusion on this paint, 
important results of my j j 
Monntaini;” by P.P. ournal of 7al Geographical 
p 35-213) Again, I` BA e ATR 
ú There aro no volcanic formations in the western 
tions of t Tian Shan which I surveyed. From eastern sources, 
marbele ota te eridene. of elas anon aoe Poa 
in tho Ak-tet, but even these are doubtful. Fire may be pro- 
duced in the mountains eveh by the ignition of the seams of coal 
as well as of the carburetted h gas filling the caverns of 
the seams. This conjecture is supported by the circumstance 
that Messrs, and Lehmenn-discovered, on their jouw- 
ney to Bockhais, a barning seam of Goal in the mountains of the 


upper han, a little to the south gf the,Ak-tan, S 
volcanic action in the Tian Shan and the surround- 
the geological surveys hithertd made from’ Khan.. 

tengir (east of k-kul, near thp sources of the Tonts, Djerga- 

lan, Tekes; and ) to the éxtreme western limits of 


system, eee only negatiye rerilis. To the east of Khan- 
e seams of coal—for instance, at Kuldja, 
tine aleve Uramchi—the tion of-which is quite 
soficimt to create axplosive giset hether the seams of coal 
Tao iiim at Urumchi by volcanic agency, or accidentally at 
enndations, is a question that cannot be settled without 
e annanrira It can only be said that the demonstrations 
in favour of volcamiec action adduced by Humboldt are not suffi- 
clent proof of the volcanic ongin of the Tun Shan, excepting 


only as regards -the Iava which, according to Chinese records, 
owed horn the Pesban morian diring the 6th counties, Bat 
a single crater—even if the fact of its existence in an extenmve 
montam extending, as the Tian Shan does, for 3,000 
versts, can be proved—does not make:the whole of the 
volcanic, (Soverkot' ‘Journey to the western portion of the 
E San Royal Geographical Journal, 40, 49 395°) 

This evidence, to my mind, completely tes Humboldt, 
and makes it very clear that hus volcanic region is non-existent 
With the disa 
know to the 


from the areas of elevation. The maming of tis Temon, as T 
read it, I will reserve for another letter. 

In conclusion, I wish to thank one of your correspondents in 
Tasmania for the fact he communicated to you about the nse of 
thet island. I shall be gratcfal to anyone who will send 


mie other facts about areas of upheaval and subsidence, and their 
oe shall be cheerfully acknowledged when I publish 
em. 
Derby House, Eccles HarNRY H. Howorre 





Spectra of Shooting Stara 


Tr may interest ‘observers of shooting stars who attempt to 
obtain views of their spectra by the use of suitably adapted 
eeo Wn fe diate à which seems to 

the larger meteors of December star-shower, 

annually from the diection of a point nesr 0 Gemi- 

norum on the ts of the roth, 11th, end rath of December. 
Cee ee bolas ot OB ae een el et appeared to moo 
December I and on Thursday night last, the rıth inst, 
wero characterised by a aiia eet etvere eres 
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the thallium flame in purity of tint, but perhaps of a slightly 
paler or lighter hue, and it remained uniform like the brightness 
of these meteois as long as they remained in mght, strongly 
ting that either copper, barinm, thallium, siver, or some 

other element giving, in some of its combinations, an intensely 
green spectrum, was undergomg vivid ignition in their flame 
each of these bright meteors presented a sensibly round disc 
(the first several times brighter, and the second a little brighter 
than the planet Jupiter), without visible sparks or tram ot. any 
other colour than that of the head which could give rise to the 
green colour by the effect of contrast, and yet the green hue was 
much more distinct than I have noticed in any other meteors, not 


omitting some bright ones accompanied by very ruddy streaks 
in the principal la: 


of November 14, it appears to bea 
feature of the b metent OF che annual ata 
shower of December, to which it would be very useful on occa- 


sions of its fatnre return to direct particular attention The 
meteors of this star-shower are, however, seldom of very con- 
siderable brightness, and the occurrence of ane such dunng its 
recent appearance not improbably marked its return during the 
present year with somewhat more than ordinary intensity. The 
meteor was simultaneously observed at Glasgow and at New- 
castle upon Tyne, and its apparent paths among the constellations 
at those places, directed from the usual radiant point in Gemini, 
with the duration of its flight, will enable the 1eal height and the 
speed of motion of one of the principal meteors of the shower 
to be pretty exactly ascertained. 
many hours of ted observations under the most 
faromeble conditions of the sky on the hts between the 
23rd and the 3oth ult., and again on the Sth of this month, when 
observers for the return of the shower of meteors belonging to 
aes eyed, on tho watch for its appearance at erent 
in cotland and Irelgnd, the rts of their 
observations which have hitherto been omana eted to the 
Luminous Meteor Commuttes of the Bntish Association have been 
entirely negative, scarcely a single meteor of the few which were 
observed bemg as belonging to the well-known radiant- 
point of the shower, which was so conspicuous last in 
Andromeda. At various times during the ht of the 
27th of November itself, when the sky was y clear, no 
meteors of this description were visible, and 
the other nights when the state of the sky permitted a watch to 
be kept for them scarcely leaves any reasonable grounds for the 
supposibon that even a Compari insignificant return of last 
year's meteor-showers of the 24th and 27th of November has 
this year been visible m England on the same or on any very 
nearly adjacent dates, A. S. Herscuai 
Newcastle-on-Tyne 





Meteor Shower’ 


Froat the rted weather in England it seems improbable 
that the Geminid meteor shower was well observed in England, 
and as the return was rather above the average a few particulars 
of what was seen here may at least be interesung. 

The nights of the roth and 11th, when the watch was kept, 
were exceedingly clear, Except for a quarter of an hour at the 
commencement of the first watch there was only one observet, 
then there were two, The position teken was a window, N.E., 
whence all was visible from about 3° from the renith to the hills 


opposite (perhaps 10° or 15°), behind which only one meteor disap- 
w only one was noticed whose course was part hidden 
the roof. The average per hour on the 1} hours’ watch on 


the roth must have been about 38, and on the 2 hourw’ watch on 
the 11th, 60. But the rate in the second hour was much in ex- 
cess of the first ; ta the two thus the result is, from 10-11, 
about 30, from 11-12 about 88, In all probability the rete would 
have not been much below in the morning hours, but having a 
cold I did not stop longes. 

The brightness was, T think, rather below the average, but as 
tabulated ıt was as follows :— 


Bright as Jupiter = 
us 


j3 iri 2 
” Imagn. * 9 
” 2 3? 17 
bia 3 a? 10 
” 4 ” 23 
»3 5 n 2 


A comparison with the radiant points in Mr, R. P. Giey’s list 
makes t seem that the meteors were distributed over at least sane, 


(d 


cir absence on`all ; 
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and that two of these are ones not included by hım. Of these 
one seems pretty certainly fixed about R.A. 57° N.8 6°, and to 
this I have assigned 14 on the two nights other is moie 
doubtful, two nearly parallel meteors appeared on the roth, o 
posite m direction to the others ; their pout may be about R, 





275° N.8. 60°, 
An apparent discrepancy in the total seen and the tabulated 
numbers is explained by the fact that some meteors were not well 


enough seen to be entered. But on the regular watch of the 
1rth I had the unusual success of ce crery One es in 
consequence I believe of the position J assumed, ne. seeing 
less than half the heavens and /ying on my back. Several 
cases of almost, or perfectly, sumultancous meteors appeared, but 
of these only 4 peirs were from the same radiant. 

J. EDMUND CLARK 


Heidelberg, Dec. 16 








` 


. 
THE LATE PROFESSOR DE LA RIVE 


WITZERLAND has in one month been shorn of two 
of her most distinguished ornaments. De La Rive 
and iz havy died within a fortnight of each other, 
and the “ Académie des Sciences” thus been de- 
prived in the same month of a fourth of its Foreign Asso- 
cietes, Agasguz will no doubt find, both in Switzerland 
and America, more than one pen competent to describe 
his labours in the field of science; but a few lines on the 
life and researches of. de la Rive are due to this distin- 
pome philosopher, and will be read with interest in 
this country, which he has often visited, and in which he 
had many friends. f 

Born at Geneva ia 1801, of an old family closely con- 
nected with Cavour, Auguste de la Rive mherited from 
his father the love of science in general, and more espe- 
cially of electricity. After gomg tbrough the usual 
course of studies with brilliant success, he was, at the 
early age of twenty-two, called to the Chair of Natural 
Philosophy ın the Academy of Geneva, and took his seat 
amongst the distinguished men of that city. 

Although de la Rive devoted his tıme principally to 
the study of the different branches of electricity and 
their numerous applications, his acquirements were not 
limited to that department of science. During the 
earlier part of his career the subject of specific heat, 
more particularly applied to poses, and a senes of experi- 
ments on the temperature of the crust of the earth, were 
published by him conjointly with a friend and coll A 
But electricity remained his favourite study to the end of 
his life, The treatise he published between the years 
1853 and 1858, in three octavo volumes on the 
subject of electricity, translated into English by Mr. 
C. Walker, F.R.S., and the numerous original articles 


' which appeared in the well-known monthly journal, Les 


Archives d Electricité, for many years under the direction 
of de la Rive, afford ample pioof of the extent of his 
information on all subjects connected with his favourite 
pursuit. His original memoirs on electro-dynamics, mag- 
netism, the connection of magnetism with electricity. 
the natwe of the voltaic arc, and on the propagation of 
electricity in the interior of bodies, more especially 
through extremely rarefied media, and others too 
numerous to be quoted, ensured him a high Euro- 
pean reputation, to which was soon added the title 
of Member or Cariespondent of almost every scien- 
ufic body in Europe. In 1840 he was named Cor- 
respondent of the French Académie des Sciences; in 
1846, Foreign Member of the Royal Society, and finally in 
1864 he was elected Foreign Associate of the Académie 
des Sciences, the highest honour to which a man of 
science can aspire. 

It was de la Rive who first conceived the idea of 
applying the force of electricity, through the means of 
alkaline solutions, to the gilding of silver and brass, and 
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he thus laid down the gioundwork of the pri 
- thanks to the practical im ents in 





le by which 
Elkin oes 
after by Messrs. on and Ruolx, electric gi 
& ia 


has gradually superseded the deleterious process 
ing by mercury. It was on this occasion that the 
of 3,000 fr. was awarded to de Ja Rive by the French 
emie des Sciences. 
A long and patient study of the phenomena which ac- 
company the aurora is, and of their t con- 
i, both with the. properties exhibited by the flame 
of the Voltaic arc when under the influence of a 
and with the passage of the electric fiuid through ex- 
tremely rarefied gases, gradually led de la Rive to a new 
theory on the electric origin of the aurora. His theory 
was ted, and to a certain extent rendered plausible, 
by a series of beautiful iments, oducing in the 
lecture-room, through artificial means, the varied pheno- 
mena which characterise the a , These expermnents 
were made first at Geneva, some time after 
at Paris before some of the most distinguished members 
of the French Institute, o 
But de la Rive’s irements were not limited to 
science. The noble use he made of hiseforiune, the well- 
known hospitality which rendered his country house near 
Geneva for nearly forty years a centre of attraction to the 
most distinguished scientific and literary society of 
Europe, the h tone of his character, and the 
Many services he rendered his country, more parti- 
cularly whén called upon.in 1860 to use the influ- 
ence of his name and position -in obtaining from the 
ish Government an effectual support for: Switzerland 
the threatened danger of French aggression, have 
” secured to his memory a popularity which will long sur- 
vive him. aoe Ge Re ’ F 
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- - VIVISECTION - 


HE advance of culture has brought with it an in- 
creased tenderness, and a more solicitous regard for 
the feelings eof others, » regard eoon iE slowly but 
~ surely to the feelings of animals also, It is to Science 
that this advance is mainly due. Only by,gaining clear 
conceptions of natural sequences can men be brought to 
repress their native tendency to inflict pain as an exertion of 
power, or tq feel ashamed of their thoughtless indifference 
when they see pain inflicted others. It is demon- 
strable that Ignorance hes ever the most potent ally 
of Cruel the small scale of boys torturing animals, 
and on the large scale of priests torturing heretics, - The 
boy can only be made to feel that his act is vicious by 
having a vivid imagination of the fact that the animal 
is constructed like his own, and that the animal 
een as he-suffers. The holy inquisitor, or enthroned 
persecutor, can only be made to see that his attempt to 
combat heresy by an axto-da-/2, is tly at variance 
with all ological ience. If the vast cruelties of 
“fanatics ” have become intolerable in mo- 
dem society, it is assuredly from no dogmatic teaching, 
no insistence -on charity and love, but wholly from a 
moral enlightenment coming with a larger and more 
- accurate understanding of natural sequences. 

Not only has Science been a great agent in evolyin 
the sympathies, and creating the intense desire to avoi 
giving it has also created the means of alleviating 
pain. Is not the whole skill of the surgeon and the phy 
sician devoted Ue os end? ete a it, then, that 

hysiologists who have to supp € surgeon and phy- 
Seis oan accurate data, which they can only face 
through Experiment, are to be less sympatheti 
less careful of the feelings of animals, than other men 
Aandi ONE las at once admit that this was not 
80; admit that physiologists are quite-as unwilling 
to inflict wanecessary pain as men of other classes, But 
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because Vivisection is one of the branches of physio- 
logical Experiment, and because when the details of 
such vivisections are reported, the public reading 
these, and wholly unacquainted both with the pur- 
pose and the portun Pee shocked at what seems 
needless cru a cry of indignation naturally escapés, 
snd the experthenter is regarded as indifferent to the 
sufferings of animals. PA 
AA we a admit that the feeling woe’ 
prompts this indi, t cry is highly laudable, and every 
man who understands the real eA declare that this 
feeling is mi ed y ignorance. For what is the fact? 
The is, in the vast majority of experiments no 
pain 15 lee the operations that are pai ELSA 
ormed under chloroform, ‘and thus the animal whi 
undergone an o ion which would have killed it, had it 
not been i le, awakens from the coma and begins 
tranquilly eating the food before it, as if nothing but a 
sleep one before! In some cases, indeed, pain fs 
unavoidable ; in some it is part of the phenomenon inves- 
. But this procedure is not chosen in wantonness, 
or the Pon ET A cruelty. . The operation is qari 
fied by its purpose. If the tender surgeon inflicts pain, it 
is to save pain ; if the physiologist inflicts pain, it is to 
widen knowledge, and thus alleviate pain on a wide scale. 
This is very different from the inflicted for the sake 
of sport; different from the measureless. misery of 
wars, infli to gratify national vir or commercial 
greed. The physiologist does not ct pain for his 
own pleasure; he overcomes his repugnare to it, 
as he overcomes his- repugnance to the sights of the 
amphitheatre and hospital, nerved by a sense of ul- 
terior good. ie i 
Here we meet the question raised by “X,” whether man 


l de jedin maig pain on animals to secure the good 
o 


fellow-men? I esitatingly answer, Yes. It is quitè 
certain that man does assume and assert sup , eat- 
ing, subduing, and inating animals, to 
his needs; and I would ask- whether human life would be. 
practicable on this globe on other conditions? Why, 
there is seldom a e thrust Into the earth that does not 
cut some worm into writhing halves. If this be excused 
asa painful necessity, then also must vivisection be ex- 
Pelee peut necessity ; if the one is necessary to 

food, the o is necessary to knowledge. The pbysio- 
logist is the judge of the necessity; on him rests the 


And now a word on the 
called forth X.’s protest. iously, since testing sensi- 
bility was the very paepur in view, Prof. Goltz, Prof. 
Foster, and myself were forced either to forego the inquiry, 
or to inflict more ar less pain, and (if need were) excessive 
pain, Perhaps X. will say. that such an inquiry ought not 
to have been pursued at such a cost. We thought other- 
wise. The point cannot be argued now; bat I would 
illustrate what has been just said, by informing X, that 
even here ansesthetics were used where they could be 
used—when I removed the.skin from the legs or the body 
of the frogs, or took out their brains, the animals were 
wholly insensible; and dreadful as it may seem to read 
of their limbs being pricked, and burned, we are assured 
that no pain whatever, not even the feeling of contact, was 

felt by the frogs. 
In conclusion, I would urge the opponents of Vivl- 
it physlologists 


section, that it would be but fair to 

with the same a Syne to the infliction of pam as 
animates all enlightened classes ; and to consider that if 
the repugnance is overcome in the pursuit of arie 
logical knowledge, it does not the less exist, nor the less 
guide their conductin other cases. For myself, I may be 
permitted to add that so far from acknowledging indiffer- 
ence to the feelings of animals, my sympathies are mm- 
usually active in the direction of ; and it was my 
inability to witness pain which prevented my pursuing the 


icular experiments which 
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protein ofa surgeon. Nevertheless, I have performed 
undreds of experiments; and in the very rare cases 
where great pain was inevitable, the performance has 
been very distressing; but m all cases I should vehe- 
mently protest against the accusation that it was in- 
difference or cruelty which enabled the expetiments to be 
performed. 

It is but right that I shonld acknowledge that Prof. 
Foster’s communication of December 11 has shown me 
the error of my interpretation of his hypothesis, 

GEORGE Henry LEWES 
I WISH briefly to point ont the grounds upon which 
persons who are every bit as tender-hearted and 
as sympathetic with Nature as an 
may claim to be, justify what 


ante-vivisectionist 
condemns. In 
order that a part of the order of Nature may be ascer- 
tained, it is necessary that vivisection be largely 
practised, Those who practise it do so under a sense 
of solemn and even sacred nsibility. To suggest 
the word “cruelty” in connection with their proceed- 
ings is an injustice which only profound ignorance and 
inability to realise the motives of other men can excuse. 
There is no lack of sympathy with the probable sufferings 
of animals experimented upon in the mind of the physio- 
logist. He suffers with them, and, as I know of one 
eminent experimenter, is sometimes disabled by emotion 
from continuing a research, But the recognition of a 
higher duty than regard to his own transient impulses or 
the brief sufferings of a lower animal usually completely 
controls the experimenter’s thought and action, and the 
mutual suffering of both vivisector and vivi becomes 
a sacrifice offered up on the altar of Science. My con- 
viction is that, especially in dealing with such animals as 
the dog, the mmenter is no less constrained to inflict 
suffering at which his feelings revolt, by the presence of a 
noble ulterior motive, than is the surgeon who does not 
flinch from rea d his brother-man to the certainty of 
the direst pain and the immirent risk of death. 

No one has a right to assume that any other man, still 
less a whole body of men, is so fiendish as to take any 
pleasure in the evidences of an animats sufferings, or so 
dull as not himself to feel distress when viewing those 
sufferings. If man is willing to suffer this mental pain for 
a high end, may he not exact some contribution from the 
animal world, who after all wll benefit as well as he by 
the progress of Science. It is futile to bewail “ the tre- 
mendous cost” at which such progress is made. Nature is 
inconceivably costly, if we cLoose to put things in that 
way, for no progress is mace without endless sufferin 
and immense destruction. Dur very dinner-tables 1 
with the evidences of “the tremendous cost *—the pangs 
of htered mep the groans of over-worked horses, 
the dis ent of Nature's sacred face by agriculture— 
by which our corporeal means of progress is attained. 
And are we to be so inconsistent as to refuse to under- 
take the very highest occupaion of humanity, the ascer- 
tainment of the order of Nature, because it adds to this 
“cost” of our existence? 

The attempt to raise the question of the “rights” of 
the animal world in this connection seems to aA 
volve a e assumpt-on. I am not to 
admit hat ani have kai Grights inthe sense that 
men have them. I could rever subject a human being 
to vivisection for the purposes of scientific progress for 
much the same reason that, if starving among the 
Arctic snows, I should fee] bound to starve with my 
companion, 1ather than kill znd feedonhim. The recog- 
nition of the inviolability of one’s fellow-man except 
under conditions authorised by the community, is the 
very foundation of human soctety, and our ions to 
animals cannot in the rematest degree be assimilated to 
the relation thus established between man and man, 
Our conduct towards animals, as towards other living 
and even inanimate things, must be determined in quite 
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a different way, and by different reasons. It is, I 
am inclined to believe, solely the consideration of how 
we ourselves are affected—whether injuriously or bene- 
ficially—by any particular hne of conduct towards beings 
other than men, that can be allowed to guide us in 
such matters, Anything of the nature of cruelty 1s ob- 
viously thus condemned, and all wanton disrespect to the 
persons of both living and inanimate things, no less so. 
Whilst thus refusing to admit anything e the “right” 
clatmed by man from man, for lower ani we are 
not led to regard them with less affection, nor to treat 
them with diminished tenderness. The conviction that 
they are ours with which to do what seems good to us, 
must even increase our dara to kindly treatment. 
Let cases of cruelty, whether from man to man, to 
woman or child, to horse, fox, or dog, rabbit or frog, 
be searched out, exposed, and the perpetrator condemned ; 
but unless such persons as X., are prepared to accuse 
such men as Michaeh Foster and George Henry 
Lewes of specific acts of cruelty, they are not justified in 
making physiology the text for heart-rending appeals to a 
public imperfectly acquainted with the facts, 
E.R L. 





THE THIRTY-TON STEAM-HAMMER AT THE 
ROYAL ARSENAL, WOOLWICH 


FoR the past two years a stupendous undertaking has 
been in course of development at the Royal Arsenal 
Woolwich, which bids fair to nval in point of solidity and 
eur of dimensions the works of ancient Egypt it- 
self, We allude to the gigantic steam-hammer which is 
being erected in the gun factories, for the purpose of weld- 
ing more swiftly and efficaciously can possibly be donc 
at present the coils of which such massive pieces of ord- 
nance as ee e tol The first 
hase in this undertaking, viz. the laying of an appropriate 
fonadation for the hammer, has now been accomplsied, 
and will be the subject of the present paper. The ham- 
mer itself, which is still in an unfinished condition, al- 
though rapidly approaching completion, will be treated of 
pane menage It is out of the question, in the compass 
of a brief prea to give an adequate idea of all the 
labour and thought that has been expended upon these 
foundations, but an endeavour will be made to condense 
as far as possible the most interesting part of their history 
into a few words, 

The foundations were commenced in a soft, spongy 
soil, which is the substratum upon which all the Arsenal 
has been built. A hundred piles of pine-wood shod with 
iron a foot square each, were driven into the earth so as 
to form an area of thirty feet square ; and when the heads 
were sawn off to an even surface, their average length was 
18 feet 4 inches, Concrete was then filled in all round to 
tbe top of the piles, and three cast-iron plates, weighing 
respectively 30, 55, and 30 tons, were placed upon the 
heads of the piles. But before p g further with 
the building up of the foundations, we must describe the 
nature of the castings alluded to. They were all run in 
the foundry of the Royal Gun Factones, and consisted of 
about one-fifth of Calder pig-iron to four-fifths of scrap 
metal containing old broken-up shell, and shot, &c. The 
metal, after being taken from a number of cupolas in 
which it was melted, was collected in huge reservoirs, 
called “sows,” and t in a liquid state dunng the 
time necessarily occupied ın filling the sows by a quantity 
of firewood being pued on top, which of course was 
continually in a state of ignition, This process occupied 
some eight or ten hours. Atagiven signal the sows were 
tapped, and the iron run out into open sand moulds in 
the floor of the foundry. The removal of these gigantic 
ae to their destination was a matter involving con- 
siderable difficulty. Two sets of worn-out gun-trucks 
were laid down upon either side of the road, and planks 
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‘of African oak, placed itadinally upon these, thus 
‘forming a rude railway. Rollers consisting of the un- 
Siia tikes of guns were then obtained from the gun 
. factories, and laid across the planks. A sleigh, composed 
ee t-fron turned up in front, and 
attached t of timber, was then 
_ upon the ro Se ieee Gates ie eb oe 
` to be carried, then by a movable or revolving crane. The 
sleigh"being drawn forwards by a crab-winch and tack- 
ling, as the rollers were successively over the crane 


lifted up those that were behind, and, swin eae 
posited.. them in presenting a fresh ro surface 
` upon each occasion, us the plates were slowly 


‘moved fram the foundry to the foundation pit. But there |. 


was ae diffi As %t was n to have 
ae rojections npon the summit of several of 
ores e superincambent ones to rest within, and 
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aigi coe oe to cast them upon an 
pper surface, the joggles had to be formed upon the lower 
sirtace, and the plates to be reversed in position after- 


This was done by casting trunnions m the 
Sigea of the Dla nearer one end than the , and 
then swinging the over the foundation pit by these 


the heavier partion by a crab-winch, and finally permitting 
the lighter pornon ually to descend, the trunnion 
supports being wi ma one e Sree ne piae 


resting on the ground forming a fulcrum. The trunnions 
do not appear in our engraving, but the joggles may be 
seén upon the three upper sets o i 

We will now revert to the laying of the foundations, 


Over the whole extent of the hid a thin layer 
of rock-elm . planks was the moet inde- 
structible kind of wood soe it - necessary to 
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, produce a perfectly even saris for the baulks of timber 
which-come next.” These were of oak, thirty feet long, 
and afoot square. Upon the baulks of oak rest two 
more plates of cast-iron, twenty-seven feet long, and 
thirteen feet six inches wide, and.welghing each seventy- 
five tons. They are connected by huge dove-tails cast 
into the metal itself, as are also the two lower ones, and 
all the other plates which are in the same horizontal plane. 
A liquid called “grouting,” formed of very thin con- 
crete, is poured in between the joints of the plates soas to 
fill up all interstices, and holes are made in several places 
through the castings, so as to admit of the grouting 


freely percolating everywhere. Upon the ae plates 
are more planks of rock and then a layer of 
oak stumps two feet three inches long, placed upright, and 


- surrounded by ‘a band of wrought-iron, six inches wide 
two inches thick. Allthe remainder of the foundation 

t was filled in with concrete as the work gradually pro- 
ceeded upwards, Upon the oak stumps are two plates, 


weighing each sixty-five tons, and forming a square 
of twenty-four feet. A thin layer of rock-elm = 
separates them from a huge single casting, twenty-two 
feet square, and weighing very very nearly 100 tons, Wedges 
within the joggles of the 65-ton plates fix firmly the 
single one’ above, and it in its tum dee thy the enor- 

mous anvil block weighing 103 tons, over will come 
the anvil itself, but that is not yet in position, The anvil 
block was cast in-a closed mould, which rested upon a 
substratum of coke and bricks with passages left filled 
with straw for the exit of the generated ; it took, 
nevertheless, six months to cool, and could not’be re- 
moved until after the manufacture and removal of several 
subsequent Such is a ghort review of the 
principal features in the construction of these foundations ; 
all other information as to details in dimensions, &c., 
may be obtained from the accompanying ving. 
About 660 tons Bf metal have besa made tes of com- 

pleting them. 
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G* The first of these four relates to its mode of articulation 
TE LOM ON LRQ with the vertebral column. As has been said the first 
VIL. vertebra presents a pair of concavities to the skull, The 


HE skull of the frog presents numerous points of | skull develops from its hinder (or occipital) region a cor- 
interest, but only four of these can be here referred 
to, as other matters demand our attention. 





Fra. 4L è Fic, 43 
Fic. 41.—Skeleton of laft series of Beanchial Arches of a Perch, seen from 
above. 1, giomo-tyal; s, 3, and 4, bam-branchials , 5, b chials , 
6, cato branchale ; % ~branchials ; 8, ‘orm. ary A 
; Pharyngo- o, C, 9RD 
gs ponor pha bones , , 6, 7, and 8, first branchial arch , 5, 
Fic. 37.—-Upper Sarface of the Skull of a Frog (aftor Parker} «, os en , y, and mod , 5”, 6%, 77, and g, third branchial 
Slimre oe girdle bona ; as, exoccipiial , frontal | part of frontoperiotal ad: er , fourth branchial arch ; 6°, fifth branchial arch. 
bone ; wr, maxillary bone ; =, nasal, sy, opisthotic; #, pariotal part of | Frc 42.—Firat three al Arches from the left aldo of a Perch. On 
jotal bone, ym, promanille; dv, pro-otic ; fi, peorygd g, the outer (convex) side of each branchial arch the sones of closaly- 
quadrato-jugal; sy, squamosa! ; rws, suspensorram of jaw. ect gill filaments (or leaflets or lamolls) aro seem to be attached. Oa 


responding pair of articular convexities or “condyles.” 
Now in this matter the frog differs from both birds and 


u A A 
2 a 
6 


S) 
a b 
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Fro. 43—Diagram of the changes undergoce the hyod in a Frog in 

paing from the T eee ihe ek Camere eae on 

left-band the youngest conduion , 

the adalt. 4, byordenn arch, uluoitely 

in tach tetra ogy EAA 

cormua t repretentabre 

in ny ara a Sather hanehul a , bk, the body of the byoud 

reptiles, every member of those classes possessing a 

single median (occipital) condyle for articulation with the 
vertebral column. 





extending upwards and beckwards from body of the byoad 
Sabaad the lettari FF and in front of the Emgiottis. The ri great A 
coana ia shown ¢ 7: backwards from the body of the Hyod and Bie fe Dorsal viem of akali of Relate eons bony Jamoli Kaliz? 


beneath the letters As 
aere Peen ef ict rll aai ear nena Yet member of the frog class, not only every toad 
t anterlor corn”); Ah, basihyal, or gre, Oe fitter +h, thyrobyal, | and newt, but also every species of the Ophiomorpha, and 
of Posterior comi” (From. Flowsr's n even every one of the long extinct Labyrinthodons (with 
* Continned from p 1ra. the doubtful exception of the probably immature and 


Fia 





‘.* . have also two occipi 
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. larval Arckegosaurus) has a similar pair of o¢cipital con- 
dyles. The interesting matter is that man and all beasts 
condyles, Is this then a mark of 
affinity, and can we,as it were, reach beasts by a short 
cut through Batrachians, leaving.all the reptiles and birds 
. om one ade as a special outstanding and diverging 


“ dévelopment 

We shall presently see that other yet more striking 
facts may be brought forward in support of the latter 
Miss Nevertheless it mu be remembered are nee 

fishés, thongh very few and exceptio w. 
tees pair of occipital roadie, aad in one 
Te ee like mammals than are any 
ians since they, like have a well ossified 
hiedian bone at the base of the skull in the occipital 

‘egion,-a structure which all Batrachians, without a single 
exception, are destitute of. i 

The second point of interest concerns the lower part, or 
base, of the skull, which exhibits a striking agreement with 
the same part as developed in bony fishes, 

This agreement consists in the fact that the middle of 
the floor of the skull is not formed as in all beasts, birds, 
-and reptiles, a deposition of bony gubstance in pre- 
existing gristle (ossification of cartilage), to which name 
Bast-sphenoid is applied, but, as in bony fishes, by a 
bone called Parasp ‘a, which shoots forwards and also 
extends backwards to the hinder end of the skull floor, 
but is formed by the deposition of bony substance in pre- 
existing membrane.’ (Fig. 38, par.) 

Although this great mem e bone is constant in 

Batrachians and bony fishes, and is represented, if at all, 
_ only by minute rudiments in higher vertebrates; never- 
th in serpents we once more meet with a far-reaching 
. and well-developed parasphenoid. 

Yet it can hardly be conceived that serpents have car- 
tied off from Piscine ancestors and carefully ed 
this peculiarity of structure which all their other class 
fellows have lost. It seems much more probable that 
this structure has mdependently app through the 
action of peculiar conditions, and hence that we have 
here again a remarkable: instance’ of. the independent 
origin of structures. ` 

The third peculiarity 
- form and conditions of the bony supports of the tongue. 

It would not be easy to find a better example of the 
need of widely extended observations in order duly to 


understand structures appartntly very simple indeed. 
The bone of the tongue in man—the os hyoides *—is a 
small stra and one to all ap ce of little signifi- 


cance. Itis at the root of the tongue and ve 
the et han and consists of a body with a pair of processes 
on each side, one large (the posterior or great{cornu), and 
one small (the anterior or lesser cornu, or corniculum). 

Even in man’s own class (mammalia) the relative deve- 
lopment of the parts may vary . Thus the comt 
Gals may belaree end may be represented by two or 
-three distinct applications as in the and horse, 

The ee may take on a development very much 
greater existing in man as is the case in some 
other Mammals, These facts may prepare us to expect 
much greater divergences in lower forms ; and yet through- 
out the two great ‘of birds ahd reptiles (as well as 
beasts)—though varying conditions as to the proportions 
of the parts present themselves—the os hyoides continues 
essentially the same in structure, and.even in the adult 
frog this bone exhibits nothing but a rather wide “ body ” 

.two long and slender “cornicula” and a pair of 
shorter “ cornua.” ; 

Let us now pass for a moment to the other end of the 
vertebrate sub-kingdom.- We find in fishes a complex 
framework for the support of the gills, or structures, by 
which they effect therr aquatic respiration. This frame- 
work consists of a number of arches (placed jn series one 

* So named from its resemblance to the Grook letter s. 


of the frog’s skull consists in the- 


behind another) ing on’each side of the throat up- 
wards towards the backbone, and supporting on their 
outer sides the gills or branchia, on which account they 
are called the branchial arches. In front of these arches 
-and forming as it were the first of the series, is an arch 
which ascends and becomes connected with the skull. 

Turning now to ‘those Batrachians which breathe 
throughout their lives in the manner of fishes, we find a 
corresponding system of branchial arches, Thus in the 
Siren we find a series of. gill-su ing branchial arches, 
placed behind another dtch which is connected with the 
skull 


But the passes the first part of its life in a fish-like 
manner, and in the tadpole secordingly we find an appa- 
fatus similar to that of the Siren. ere are, in fact, on 
each side of the throat, four branchial arches, placed 
behind another arch, which is connected with the skull. 
As development proceed’ these draxchkial arches become 

ually absorbed and all but disdppear. Relics of 

however, exist even in the adult condition, and thus 

serve to indicate the trte nature of parts which otherwise 
would be little understood. , 

The central portion’ of the strutture—thħat from‘ which™ 
arches diverge on each side—increases in relative as well 
as absolute size, and becomes the “body” of the os 
moa, That arch on each side which is connected with 

e skull and is placed immediately in front of the 
branchial arches, continues tō be so connected and be- ` 
comes one of the two “cornicula,” while the rudimentary 
relics of the branchial arches which persist become what 
we have seen in the adult as the cornua of the os Ayoides. 

Thus the anatomy of the tongue-bone of the frog, 
studied in its p ive changes, reveals to us that other- 
wise unsuspected relations exist in certain parts of the 
tongue-bone of man. It exhibits to us the coruna of his 
os be as related to those large and complex branchial 
arches which play so itbportant a part in the fish and form - 
so relatively a portion of its skeleton. 

The fourth circumstance (the last here to be noticed) 
connected with the frog’s skull concerns the relative posi- 
tion and size of certain of its enveloping bones. 

When the skull of the frog is viewed from above, a 
large vacuity is seen to éxist on each side, between the 
brain-case and the great arch of the upper jaw. In the 
hinder part of this space is situate the temporal muscle, 
which by its contraction pulls up the lower jaw and closes 
the mouth ; and the hollow in which this muscle lies is 
called the temporal fossa. 

In a certain frog before noticed, called Pelodaces, as also 
in Calyptocephalus, a similar view of the skull exhibits no 
such great vacuity. The reason of such absence is that the 
temporal fossa in these animals is roofed over and en- 
closed by the meeting together of bony lamellae developed 
from the bones surrounding it, which thus bound the 
orbit posteriorly, and give to the cranium an altogether 
false appearance of great capacity. 

This very singular structure is found to exist also in the 
marine turtles, amongst the Chelanians, and here we have 
ee striking ETS a the BT E and 
the ap y reinforcing the argument for the 
existence real aiy derived from the presence of such 
bony dorsal shields in both those two orders. The im- 
portance of this character might seem the more unques- 
tionable, since no other es and fo birds or beasts 
whatever were. known to bit a similar structure, 

. Quite recently, however, Prof Alphonse Milne-Edwards 
has described a beast from Africa (Lophirsays) belonging 
to the Rodent (rat, rabbit, and squirrel) order, which -has 


~a skull, the temporal fossa of which is similarly enclosed 


by bony plates, . 
This unexpected discovery onone 
ight which might be attached to this nA 
evi ono TE ITS It does so because it is in- 
conceivable this Rodent should have directly descended 


destroys any 
aracter as an 


$ 
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from a common progenitor of frogs and of Chelonians 
through a line of ancestors which never lost this cranial 
shield, though the ancestors of all other beasts, all birds, 
and all rep = except turtles, did lose it. It 1s incon- 
ceivable, for if it were true a variety of the lowest 
mammals (Marsupials* and Monotremest) must have 
less diverged from the ancient common stock than have 
the members of the Rodent order, and nevertheless these 
lowest mammals exhibit no trace whatever of such a 

Here then we have an undoubted example of the inde- 
pendent origin of structures so similar that at first sight 
their similarity might well have been deemed a conclustve 
evidence of ity. 

Here, also, we have a memorable caution against hasty_ 





Lic. 45 —Eateinal furm 0; Loptiomys 


inferences from structural similarities, If this 1esem- 
blance and that of the dorsal shields are, when taken 
together, no signs whatever of special genetic affinity—it 
is difficult to say what structural likenesses are to be 
deemed unquestionable evidences of a common ancestry. 

Passing now to the skeleton of the limbs, we come to a 
character of significance, as it is one which serves 
to distinguish all the limbed species of the frog’s class 
from lower vertebrates. The character is very significant 
because all Batrachians, in spite of their numerous and 
important fish affinities, differ from all fishes, and agree 
with all higher classes in that they—if they have limbs at 
all—have them divided into those very typical segments 
which exist in man; namely, shoulder-bones, arm-bones, 
wrist-bones, and hand-bones ; and irto haunch-bones, ] = 
bones, ankle-bones, and foot-bones respectively. It 1s 
difficult, then, to avoid the belief that in the Batrachian 





Fio. 48.—Lateral view of skull ot Esokoinrs, bowiug bony lamelle bebiid 


class we come upon the first appearance of vertebrate 
lmbs, differentiated in a fashion which thenceforward 
becomes universal. 

The bones of the wrist in the frog, again, present a 
nearer resemblance to those in man than do those of 
most reptiles, and this is still moe the case in some other 
members of the frog's class, e.g. Salamandra and other Efts. 
Nevertheless, there are certain reptiles, and, strange to say, 
they are once more Chelonians, which agree in this resem- 
blance—as may be seen in the hand of the tortoise— 
Chelydra serpentina. 


i e i a - 
t The and Echid a ~ 
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The bones of the fingers show, moreover, a greater 
likeness, in certain to those of beasts than to 


those of reptiles. No finger has a er number of 
joints than three, while, in some lizard the fourth digit 
may have as many as five joints, 
In the frog the wrist-bones (called respectively the 
um and unciforme) which support the third, fouith, 
and the little fingers, are formed together into a single 
ossicle. The same condition, however, sometimes occurs 
even in the orang. On the other hand, the single bone 
which in man and beasts supports both the “ring” and 
the “little ” fingers, may be represented by two ossicles in 
the frog’s class Oy eg. in Salamandra) and in some rep- 
tiles (as in e g. Chelydra). | 





Fiu 43 

Fic 47 —Doreal surface of skeleton of right ban 1 of the Torto, Che/pirs 
aka Gogenbaur). c, aineforme, rs, mtormalmm (or centrale), 4 lunare, 
mI— S, , 7, redius, #, sca , m, ulna, 1-5, the five 

i namely—z, trapezium; s, trapercedes, 3, magnum, 4 

and 5, divided unaforma 

Fra, 48,—Onter sdo of right os mnommatam tg es a, acetabulum, af, 
antenor inferior rpupous process o ; as, antoniae wupenor 
spinous process of the illum, c, crest of the lum, #, iHo-pectineal 
eminence , e, obdurator foramen , g, publs—ite horurontal ramus ; pot- 
terlor Infenor ous process , 4s, posterior superior spinous process , S, 
spune of the , 7%, ta of the Lechium, 


No member of the frog’s class which has an arm at all, 
bears less than two fingers {as does Profens) upon it. 
Thus we meet with a number as small ds that which is 
developed arene beasts in ruminants, but not so small 
a number as in the horse. 

In the rudimentary condition of its thumb the frog 
participates in a very common defect, since this member 

e 





Fia 49 
Fia. so. 
Fic. 49 — Right side of Pelvis of Frog. 1/, umm, ts, ischum , #, pribis 
AR isoo kenal most át thie upm margin of the acetabolum. 


the narrow ends of the 


Fra. so.— Dorm] view of 
close approvumation of 


of Frog, 

jhe for attachment to backbone, and also 
the acetabule, 
is absent in many forms. It is so even in creatures 
as highly organised and as like man in bodily structure 
as monkeys, since both the spider-monkeys of America 
and certain long-tailed monkeys (Co/odi) of Africa, are 
thambless, 

In when eae the weight of the body 
is transferred to the limbs by a bony girdle, 
which, from its basin-like shape, is ed the pelvis, 


- of this submarine mountain was reached was 
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This besin consists of the two haunch bones which meet 
together in “but behind are by the lower 
leaded the e (called the sacrum), to which the 

ich bones are attached, and which- forms the hinder 
“portion of the pelvis. The pelvis has a depression, or 
“ socket,” on each side, into which fits the head of one of 
the thigh bones. Each “haunch bone” consists of three 
parts, which are, in man, primitively distinct, but after- 


wards anchylose together, and all three elements (in tach- 


haunch bone) take a share in the formation of the bony 
thigh-socket, or acefadulusa. These three elements are 
named—t, sum; 2, ischiam; and 3, pubis. It is the 
iltum which is adjoined to the sacrum. The pubis, in 
man, meets its fellow of the opposite side in the middle 
line in the frant of the body. two ischia (one to each 
haunch bone) support man’s body when in a sitting pos- 
ture. 


- The pelvis of man-is often quoted as one of the most’ 
iar and characteristic part& of his skeleton, and its” 


. peculiar 
shape ‘in him ts very peculiar. Nevertheless the pelvis as 


it exists in frogs and toads is a far more exceptional 


structure. It is so in the tau teig | elongation, yet 
small vereebral attachment, of the hauneh bones ifs, as 
also in the fact that these bones as well as the other pelvic 
elements (ischia Er rait are all closely applied to each 
other in the middle line of thé body. Thus these ele- 
ments form a bony disc, and the two sockets (acefadula) 
ceed Unleaded for the heads of the two thi 
ones, comè to osely approximated one inst 
other. The great Sonar and small seackenen 
-- the ilia allow the.pelvis as a whole to be bent upon the 
backbone. Thus the hinder part of the body is moveable 
and forms as it were an additional common root segment 


for the two limbs, 
; 5 ST. GEORGE MIVART 
(To be continued.) 
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SOUNDINGS IN THE NORTH PACIFIC 


QOYER a year ago the United States Congress autho- 
rised prgliminary measures for laying a submarine 
cable from the west cqast of America to Japdn- The 
United States steamer 7wscarora, then on duty off the 
Isthmus of Darien, was despatched on this business, and 

` started September 22, 1873, from San Francisco for the 
Straits of Juari de Fuca, “Reconnaissances off Victoria, 
Vancouvers Island, d a gradually shelving 
bottom in all respects suitable for a cable landing. The 
steamer coaled at Nanaimo, Coal is also found at New- 

-castle Island, which is not far distant. It may be men- 
tioned that the coal of this region is semi-bituminous, 
and that recent discoveries have largely increased its 


product. a - 
The line of soundings extended along a circle 
drawn from Cape Flattery to Oonalaska Island. At 
53° 58 Na fon. 153° 
Oo the was and the vessel re- 
turned to sank rapidly from 
Cape Flattery to lat 48° 54’ N., long: 126° 21’ W., then 
rapidly and steadily to lat. 49° 26’ N., long. 128° 37 W., 
then more rapidly to lat. 49° 46’ N., long. 129° 27’ W., at 
which point the depression was 1,452 fathoms. Thence 
ra peat the sea bottom, with'a summit at 1,007 
athoms depth, in lat 51° 40’ N, long, 137° 32’ W. Its rise 
was fully as rapid as the depression preceding it, and the 
d on beyond it, the side being equally steep, was 
~ somewhat greater. The slope after the western bottom 


ctoria. The ocean 


por and somewhat undulating. Perhaps the fol- 
owing estimates, roughly made from a sketch, will give a 
clearer notion òf the ground At about 100 
miles from Cape Flattery, depth about 400 fathoms; at 
150 miles, 1,000 fathoms ; 170 miles, 1,400 fathoms ; 200 
miles, 1,0co fathoms; 300 miles, 1,600 fathoms; 400, 
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1,900 fathoms ; 500, 2,000 fathoms ; 600, 2,000 fathoms ; 
700, 2,100 fathoms; 800, 2,200 fathoms; goo, 2,300 
fathoms ;_1,000, 2,300 fathoms ; 1,100, 2,500 fathoms, 

During soundings on tht return voyage to San Fran- 
cisco, another submarine mountain was discovered in 
lat. 41° 30’ N., long. 127° 11’ W., the depth at its summit, 
which the sounding instruments showed to be of a rocky 
character, being only 996. fathoms., Around it, at dis- 
tances of 20 miles, the depth was between 1,600 and 
1,700 fathoms. t : 

Thé water temperatures along the line of soundings for 
the cable, at of over 1,000 fathoms, varied from 
o° 45’ G to 2° 43’ C.; surface, 10° 35’ C. to 14°15 C. In 
lat, 53° 58° N., long, 153° 00’ W. the increase from 50 
-fathoms to surface, was gradual f but at’50, 100 and 200 
fathoms the same temperature was found as at 2,500 

The conclusion has been reached in the, course of a 
series of Observations made during the return vo and 
subsequently, that what is known as the “ ornia 
coast current,” is really a warm, and not as hitherto 
supposed, a cold stream. The ee determined 
ee ofa warm cufrent, presumably a continuation 
of the “ ie Japanese Gaels e setang toward 
the south and ein ot a surface tem nengo 
15, , between positions Tat. 48° 36) N., long. 12 
30’ W. and lat. 59° 34 N., long. 131° 38 W, Outside of 
this current the temperatuie was but 10°C. Its wid 
between what is known as “Fleuriey’s Whirlpool” an 
the coast of California, is about 700 miles; its depth in 
lat. 44° 54° N. long. 125° 13’ W. is about 200 ft. ; its speed, 
one to two knots per hour. Under-currents below this 
stream have been determined, setting to the north and 
‘west. The counter-current does not appear to extend, 
more than 30 to 35 miles from shore, moving at a half to 
one knot per hour, with a depth of 200 to 300 fathoms, . 

The expedition was sa ge with a great variety of 
sounding apparatus, of which only a few instruments gave 

erfect satisfaction, and several proved quite ess. 
The vessel carried 32,000 fathoms line, of which 21,000 
were 1} in, carbonised. Among the satisfactory instru- 
ments, RETES is E cagable ka Beers 
by hand, winding No. 22 piano wire, resi 
a strain ‘`of 200 pounds, It has a registering indicator 
and a dynamometer attached: For brmging up material 
from the bottom, Belknap’s cylinder, No. 2, gave the best 
re the lower half of the cylinder being usually filled 
with t three ounces of sea-bott6m material, and the 
upper half with water that had rested on the sea-bottom. 
The maral ts ht up secured in the case of a 

” by a cylndrical sleeve. The latter is held 
by as sting, ia E ition just covering a small 
orifice in the hollow cylindrical case On siking 
bottom, the sleeve is forced up, pening the material o 
the ocean bottom to enter the orifice. The instrument is 
driven into the bottom material by a weight whıch carries 
it down with great velocity. This weight, consisting of 
two hemispheres of iron attached just above the spring, 
is automatically detached when bottom is struck, by the 
slackening of the line Upon drawing up the line, the 
spiral spring again forces the sleeve down, covering the 
orifice. The material drawn from the greatest depths 
was the usual chalky, pasty mud, smooth and homo- 
geneous, rarely containing sand, chiefly composed of 
casings of diatoms and foraminifers, with here and there 
the spiculæ and siliceous skeletons of the smaller sponges 
and polycyshna, ae 
h the expedition met for the most part with un- 
settled and unfavourable weather which interfered with its , 
work, that which it has accomplished is regarded as emi- 
nently satisf: . There is little doubt but that the route 
upon which the soundings have been made, will be the one - 
selected for the cable ; and next spring the work will be 
extended from the point at which it was discontinued. 


e 
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NOTES 


To the large number of his palseontological discoveries Prof. 
Owen has quite recently added that of a most peculiar bird 
fiom the London clay of Sheppey, which he has named 
Osenteieryx toapica, This new form, known only from the 
skull, though perfectly ornithic in general structure, and exhibit- 
ing many of the characters of the Steganopodes (Gannets and 
Cormorants), presents a peculiarity not found in any existing 
bird. The trenchant margins of the bones of both jaws, instead 
of being simple, are provided with long conical bony processes, 
like the serrations in a coarse saw. The posterior of these 
serrations, which are alone preserved, aie dnected somewhat 
forwards; the anterior were probably less inclined, or even 
directed backwards like the homologous horny processes -n the 
Goosander. The theoretical importance of this new form is 
geat ; for it is as good on example as can be brought forward 
of the loss in modern time, from a persistent type of animals, of 
a well-developed specialised structure. Many who criticise the 
evolution hypothesis appear to assume that progress, or what 1s 
the same thing, development in the individual of a maxmum 
number of specialised organs, is an indispensable element of the 
Darwinian hypothesis. Such, however, 1s certainly not the case 
after a certain degiee of elaboration has been reached. For, 
taking Odondopteryr as an example, it is evident that though this 
bird had in the struggle for existence acquired a dentigeous 
month, in which point it was in advance of all other members of 
the bid type, nevertheless its being thus able to obtain food 
which others could not hold, did not render it in the least less 
lable to be exterminated by many of the other accidents associated 
with existence The upheaval of the sea-bottom, for instance, 
in its accustomed haunts, would have been destructive to it as to 
any other of its kind, and piobably more so ; for the specinlisa- 
tion of the jaws is certain to have been attended with a similar 
modification im the limbs, resulting in the loss of the powe: 
ot flight, which would not allow of its 1emoving to a new 
locality on the change in the physical geogiaphy of its home. 
So with the equally modified Moa, Dodo and Auk, the term of 
existence of the Odontopteryx was a shoit one, because the 
tendency of its development was too much towards a demee of 
uniformity m surounding circumstances, which the human mind 
alone knows is not justified by facts. 


THE autumn show of the larger fungi at the Royal Honticul- 
tural Society has so steadily increased in interest and popularity, 
that it is intended to considerably extend it next year (1874). 
The following exbact from the recently issued official schedule 
_ states the classes which are admissible, and the number and 
value of the prizes, which are entuely open to all competitors :— 
Wednesday, Oct. 7.—Class 1, Collection of Fungi, arranged 
according to their botanical affinities. Neat anangement and 
correct nomenclature will be taken into account m awarding the 
pres, The edible and poisonous species are to be so marked 
on thelr respective labels ; the edible species being named on 
white labels, the poisonous on red ditto, the rest on yellow ditto. 
Prizes: 54, 3/, 2/. Class 2, Collection of Edible Fungi. These 
should be shown, when possible, in juxtaposition with specimens 
of similar but noxious species, Prizes: 3/., 24, 14, Class 3, 
Collection of New or Rare Fungi. Prizes: 3/.,2/,14 Class4, 
Cultivated Edible Fungi. This class is intended for species 
likely to be useful as esculents, but which are not now known in 
the cultivated state. Prizes: 3/., Al, I 


Tux following has been announced as the Cambridge Natural 
Science Tripos :—First Cless.—Martin, Christ's; Balfour, 
Trinity ; (2) Bettany, Caius; (a) Hartog, Trmity; (a) Solar, 
John’s; Koch, John’s—those marked (a) being equal in maite 
Second Class,—{a) Balderston, Cains; (a) Davies, John’s; 

¢ 


(a) Jukes-Browne, John’s; (2) Ogilvie, Trinity ; (a) Salomons, 
Caius; Coe, Sidney ; Ds. Fletcher, St. Peters; Ds. Myers, 
Trinity: Symons, Trinuty; Da Vinter, Cains; Ds. Yonge, 
Trinity Hall, the last six equal in men:t as well as the first five 
Third Class.—Ds. Hawker, Trinity; Lighton, Tmmity, equal. 
The undermentioned acquitted themselves so as to deserve on 
ordinary degree :—Crallen, Emmanuel; Mogg, Pembroke; 
Slater, St. Catharine's, 

Mr. Ropert E Baynzs, B.A, Wadham College, has been 
elected to e Lee’s Readership m Phymes at Christ Chwch, Ox- 
ford. Mr. Baynes gained a First-Class in Mathematical Modera- 
tions in Trimty Term 1871; and a Furst-Class in the School 
of Natural Science, Michaelmas Term 1872. The stipend of 
the Lee’s Reader is 300/, per annum fo: the first four years after 
election, 400%. for the next three years, end 5oo/. after seventh 
year from election. He has glso a mght to occupy rooms in 
college rent free, 


AMONG the more important of the numerous current publi- 
cations of the United States Hydrographical Office, under Com- 
modore Wyman, is*he first volume of a “ Coast Pilot” of the 
coast of Brazil, prepmed by Lientenant Gorringe, and covering 
the region fiom Cape Orange to Rio Janeho, forming a volume 
of nearly 400 pages, in which the peculianues of that portion of 
the coast are detailed with great mintteness, aid accompanied 
by numerous profile sketches of the shores as observable fiom 
the vessel at sea. Another report of a very practical bearing is 
the result of the observations made by the United States steamer 
Narraganset during a crue between Honolulu and Sidney, con- 
ducted between July 6 and September: 7, 1872. The points 
visited were Christmas Island, the Gilbert group, Mlulgrave 
Islands, the Disappointment and Duff Islands, and the Vanikoro 
Islands. 


TEE Council of the Society of Arts bave given notice of their 
intention to provide a short course of lectures suitable for a 
juvenile auditory dunng the Chistmas holidays. For this pur- 
pose arrangements have been made with Mr. Feank Buckland, 
M.A, Her Majesty's Iespector of Salmon Fisheries, to deliver 
two lectures “On the Structure and Habits of Beasts, Birds, 
and Fishes, as showing Beauty and Design,” on.Friday, January 
2, and Friday, January 9, at 8 p.ur. The lectures will be dlus- 
trated by specimens. It is inténded to make eveiy effort to 
obtain an entirely juvene audience, and the notice in the 
Society's Journal impresses strongly upon the members the fact 
that only children, not adults, are wanted. The plan is, os far 
as the Society of Arts Is concerned, quite a new one; though 
the Royal Institntion have before now had courses of juvenile 
lectures. 

WTI are glad to hear that the course of lectures by Mr. J. E. 
Taylor, F.G.S., F.L.S., at Ipswich, on “ Physical Geography 
and Geology,” has been so successful that the place of meeting 
has had to be changed to a luger building, The average at- 
tendance, we believe, has been 500, 

“THE Fifth Annual Report of the Trustees of the Peabody 
Academy of Science for iho year 1872” (Salem, U.S.) is a very 
cheerful one. The collections in the museum of the Academy are 
mainly in Natural History and Archmology, and to both depart- 
ments veiy large additions were made during the year 1872 ; the 
museum, mdeed, promises to become one of the most valuable 
collections in the United States. By the mdefatigable researches 
of Dr. C. C. Abbott a collection of 3,000 implements of the 
stone age has been brought together, all obtained from the im- 
mediate vicinity of Trenton, N.J., on the banks of the Delaware 
and adjoining fields and hiUs. The greater part of the present 
Report is occupied by a number of papeis by AIr, A. S. Packard, 
jun, the Curator of the Articulates. These papers are :— 
‘* Synopsis of the Thysanura of the Essex County, Mass., with 
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descriptions of a few extralimital forms,” ‘ Descriptions of New 
American Phalenide,” ‘Notes on North American Moths of 
the Families Phaleenide and Pyralids in the British Museum,” 
‘On the Cave Fauna of Indiana,” and Record of American 
Entomology for 1872.” 


THE Dundas Advertiser is a daily paper of wide circulation and 
of considerable influence in the north, and is, therefore, we 
presume, able to keep a competent ‘London Correspondent.” 
That gentleman, however, in wnting in a recent number of the 
Advertiser about Mr. Prestwich’s paper on tunnelling the Chan- 
nel, is made to make the extraordinary statement that “in order 
to get under the chalk to the #alevgevic rocks the Company 
would have to go to 2 dek of ten mailes on cither side!” We 
had recently occasion to point ont that science is at a discount in 
Dundee. z 


‘Tux Bordeaux district branch of the French Association for 
the Promotion of Science has resolved to hold its meetings weekly 
_ on Mondays. - 


GOVERMMENT has sanctioned the appointfhent of a Professor 
of Physical Science at the Madras Presidency College, an a 
salary of 500 ru, rising to Poors. per month. 


THe New York papers have lately contained quite a number 


of articles urging the propriety of establishing ee 
„Central Park, on the same scale as that at Brighton. - 


‘We learn from La Revus Scientifique that two specimens of the 
Ibis, a bird found only in Egypt and at the months of the 
Danube, were recently shot by a hunter in the department of the 
Somme. 


Wx can only briefly refer to the following new books and new 
editions :——‘‘ Where there’s a Will there’s a Way; or, Science 
in the Cottage” (Hardwicke), is the title. of a little volume 
by Mr. James Cash, containing an interesting collection of 
lives of persongin humble life who have to some purpose pursued 
the study of science; especially of Natural History.—‘‘ Mountain, 
Meadow, and Mere, a-series of Outdoor Sketches of Sport, 
Scenery, Advehtures, and Natural History,” by Mr. G. C. Davies 
(Henry S. King & Co.), ), isa series of articles which originally 
appeared in the Mad and ‘some magazines, The sketches are 
generally graphic and racy, and contain informetion}that, we 
should think, would be valuable to sportsmen of varions kinds, 
with occasional observations on the natural history of the dis- 
tricts referred to by the anthor.—Mr. John Murray has just 
published third editions of Mr. H. W. Bates’ ‘‘ Naturalist on the 
River Amazons,” and Mr, J. G. Bertram’s interesting work, “ The 
Harvest of the Sea, including Sketches of Fisheries and Fisher 
Folk.” The latter work, which has been the means of doing 
good service to our fisheries, has been revised; and s cousideruble 
amount of new matter added. “x 


A Times telegram dated Rome, Dec. 20, states that Colonel 
Gordon, who has accepted from the Khédive the leadership of a 
seientific expedition into Upper Egypt, is furnished by his High- 
ae eet ae 


WE are glad to hear that a Section for Microscopical Inves- 
has been formed in connection with the Leeds Natu- 
ralists: Field Clap and Scientific Association, one of the most 
efficleat of loçal scientific socletien An excellent microscope 
has beet purchased by liberal subscriptions among the members 


WE have-received the Report of the 16th Session, 1872-3, of 
the Birkenhead Literary and Scientific Society, which. numbers 
-134 members. The Report, amohg other papers, contains an 


~ address by the President, the’ Rev. G. H. Hopkins, on ‘the 


xw 
4 om, 


Insufficiency of Facts to establish a. Sclentific Law,” character- 
ised by considerable acuteness and knowledge. A paper read 
before this Society by Dr. Ricketts, F.G.S,, on “Fissures, 
Faults, Contortlons, and Slaty Cleavage,” has been printed in a 
seperate form. 


Tux Annual Report for 1872 of the Birmingham Natural His- 
tory and Microscopical Society, is on the whole very satisfactory. 
Prefixed to the Report is a very able and extremely interesting 
address by the retiring President, the Rev. H. W. Crosskey, 
F.G.S., on some of the general principles on which geology as 
a science depends, Some of his Mlustrations are very forcible 
and ingenious. 


Tue Mining Commission, consisting of Savot Bey and Osman 
Bey, sent into the district of Lom, in the Danubian vicaroyalty 
of Turkey in Europe, has been compelled, on account of the 
winter, to bring its labours to e close, It has, however, dis- 
covered two good coal mines, one ten and the other twenty miles 
from Lom. There are other mines of iron, copper, and bitumen, 


On November 26, at 11 P.M. a smart shock of earthquake 

was felt at Prevese, in European Turkey. Though reported to 
have been violent, the shock only lasted a few seconds and did 
no damage. The earthquake of November 10, in Anatolia, 
extended to Ak Hissar, where it did some damage, and also in 
the village of Suleimanieh. On October 11, tiere ar:a algut 
shock at Lima, in Peru. . 


Tur following statistics relating to Swedish Universities are, 
from the Merica! Record :—In the University of Upsala there 
are 52 ordinary and 2 extraordinary professors, 24 ordinary and 
2 extraordinary asaistant-professors, and other teachers, making 
a total of 109 persons engaged in instruction. The number of 
puplls is 1,607, af whom 172 belong to the faculty of medicine. 
The Univeraty of Lund has 64 teachers, including 28 ordinary 
and 1 extraordinary professor, and 28 ordinary assistant-pro- 
fessors. ‘There are 545 students, of whom 33 are medical, 


Tue Journal of the Society of Arts informs us that from a 
recent report to the Congress by the Inspector-general of Public 
Instruction in Chili, some. idea of the educational condition of 
that republic may be formed. There are 1,190 schools in Chill, 
of which 726 are public ‘and: 464 private. It appears from the 
latest census that the population of the towns is 520,668, being 
at the iate of one school for every 1,769 inhabitants ; and in 
the country, with a population of 1,298,560, there would be one ` 
school for every 3,020 inhabitants. In 1872 these schools were 
attended by 82,162 children and young persons of both sexes, 
and the amount expended by the Government for education pur« 
poses amounted to-414,127 piastre The number of teachers in 
EE en Maine kone ee ne oat 
female teachers. 


ACCORDING to the “ Reports of the Mining Surveyors and 
Registrars,” the yield of gold in the colony of Victoria for the 
quarter ending June 30, was:—from Alluviums 123,643 ot 


6 dwt. ; from quartz reefs, 159,6040n 17 dwt; total 283,248 
or 3 dwt. ‘ 


Wr have received No. 3 of Albert Mullers ‘‘ Contributions to 
Entomological Bibliography,” up to 1862. 


Tue additions to the Zoological Society's Gardens during the 
last week include an Alpaca (Lama pacos) from Peru, and d 
Pilested Parmket (Platyerus gilesius) from Australia, pur- 
chased ; a Violaceous Plaintain-cutter (Afssophaga vrofaces) from 
West Afnca, received in exchange ; a Puma (Fais concoler) from 
America, and two Tuberculated Iguanas (/guama tndercu/ai/a) 
from the West Indies, deposited. 

t 


Dee. 25, 1873 | l 


NATURE 


153 








SCIENTIFIC SERIALS 
THE Journal of the Franklin ITustitute, November 1873.—In 


this number Mr. Richards, mechanical „ commmicates 
the first part of a teatise on “ The of Shop Manipu- 
lation for Engineeing Apprentices ;” the paints dealt with bemg 


these : plans of studymg (and here he advocates the order, first, 
machine functions, next, plans or adaptations of machines, 
third, construction of arhi, neture of mechanical engmeer- 
ing, as a calling, and the conditions of apprentice- 

ip»—Dr. Coolley, in a lecture-extract, shows how convection 
may be usefully applied in detection of heat. Ho has an inshu- 
ment somewhat like a Coulomb electrometer; in a glass case, a 
thin glass tube with black pith ball at one end is suspended hori- 
rontslly a silk fibre over a ed disc. A heated body is 
introd near the ball, which immediately swings towards it ; 


while a cold body will repel the bell ; these effects being due to 
alr currents, experiments Dr. Coolley makes, show that 
this forms a senmtiye thermoscope.—-An account is furnished 


of the Cleveland Waterworks Tunnel, just completed, and which 
is similar to the one at Chicago. The shore section and lake 
bottom of the lake the warn pot bangs micas! const 

ttom o ce; the s -points being a mile a ter 
apart The wok was somew P disturbed by qaickmn but 
the sections met on an exact level The capacity of the tunnel 
is 60 to 70 million gallons daily ; though the average daily con- 
sumption is at present only about 6 milhon —A new 
piocess is d for utilising coal waste. o inventor uses, 
as a cement, only yellow clay with some milk of lime, but no 
bituminous or resinous matter ; merely Yaterprooting Mie surface 
with a solution of rosin. From first to last no dhiag. i 
required ; and the lmmps are delivered, in shape and size like 
hen’s eggs. The process is highly commended.—We find notes 
on American machinery abroad, friction of screw propellers in 
water, &c., and, among other novelties of construction > 
a planing bar, a compound beam engine, an antifriction jounal, 
an irrigating machine, and a new optical toy (Prof. Dalbea:). 


Annalen der Chemie und Pharmacie. Band 169, Heft 1, u 2, 
—We notice that in this number Liebig’s name emg fea from 
the list of editors, and the title is changed to g's An- 
nalen der Chemie nnd Pharmacie, The following are pub- 
lished -Hubner and Post on the consutution ot bromtoluol in 


relation to its h atoms. The authors give a collection of 
minor papers by various authors, d with the mbstituton 
of different hydrogen atoms in the formula by various radicles,— 


On the estimation of ni 
finds that a mixture of 


by S. W. Johnson. ‘The author 
phate or carbonate of sodium with 
instead of the soda-lime usually 


used in Varrentrapp’s and "5 The mixture, when 
heated, of course, ylelds sodic hydrate and sulphate or carbonate 
o! made with such mixtures are de- 


scribed. —On the nitro derivatives Sabi gorges by F. Beilstein 
and A. Kuhlberg. Tho mono-, di-, tri-nitro compounds are 
described.—On atacamite, by E. Ludwig. The author proposes 
some alteration in the xieas of the consututon of this mmeral 
advocated by Rammelabeg and others, his suggestions being 
based upon the way in w. the substance gives up its water 


at different tem ; be also makes some suggestons as to 
formula of b ite—-On the action of sulphocarbonyl chlo- 
nde on ‘er.— 


compounds, yE Rathke and P. f 
Note on a polyacetone, by W. Heintz -—On the production of 
talanm by means of potassic cyanide, and on a by product of the 
reacton by W. Heintz, The author gives details of the prepare- 
tion of alanın, the by product Js lactyt-urea.—On the constitution 
of natmal silicates, by Dr. K. Haushofer, is a y paper 
d with the probable conshtutonal and graphic formuls of 
these es.—On the polyolenes and on the change of ethylene 
into ethyl alcohol, by W. Goriainow and A. Butlerow.—On 
es pounds See a ee ie 

com: ‘a cam , by J. er. e 
author debe pimeliaic ieh, Gia, 2 Ses of its salts. 
—On the isomers of amylene obtained fiom the amylic alcohol 
of fermentation, pr E Fia itrky.—On the synthesis of anthra- 
cene and dim thracene, by W. A. van Dorp —On cœrm- 
lignon and its ivatives, by C, Lieberman e author re- 
gards cærulignon as a quinone.—On pentabrom resorcin and 
pentabromorcin, by C. Lieberman and A. Dittler. —The number 
concludes with an abstract from M. L. d’Henry’s late paper in 
the Campar Rendut on the use of the sodium flame for dheerving 
litmus in alkalimetry. Ba 


(d 


Verkandlungen der k. k. ip ese Reichsanstalt, Nos. 1 
to 6, (1873) many other papers of interest contained 
in these numbers of the Proceedings we note the following :— 
On the occurrence of a new genus and new species of palm seed- 
vessel (Zepi West in the cretaceous sandstone 
of Kaunitz in Bohemia, by D. Stur.—Notices of the earthquake 
at Vienna on the 3rd January, by Dr. G. Steche.—Hugo Rittler’s 
sketches of the 1othliegende m the environs of Rossltx, by D. 
Stur.—On the analogies of the three carbonlferous resins, anthra- 

middietonite, and tasmanite, and their probable origin, by 
O. FeistmantelL —On the geological ion and distribution of 
the silicified woods in Bohemia, by the same anthor.—The usual 
literary notices and other matters accompany each part of the 
Proceedings. 


Ocean Highways, December.” This number commences with 
an appreciative memoir of the late Sir Robert Maclure, An ar- 
ticle entitled “ The Stmits of” ” contains some very 
pecans cic concerning the little known region in that 
quarter of the world, and what has been done recently for the 
settlement of the mamland-coast of the sralts. e paper 
recommends to emigrants Sandy Point, the Chillan settlement 
at which most of the steamers touch on their way to and from 
the West Coast, and which ‘is admirably situated on Brunswick 
Peninsula, nearly omthe line of demarcation between the dense 
forests which cover the whole western end of the Straits, and 
the naked, roling Pampas, which spread uninterruptedly north- 
ward to the very shores of the river Plate.”——-H. H. Giglio sends 
a letter, with some remarks from Dr. Beccari, on the latter's 
Exploration of Papuasia Three small maps of parts of New 
Guinea illustrate the discovemes of Beccari, D’Albertis, Moresby, 
Cerruti, and Meyer. 








SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Dec. 11.—*“On the Action of Heat on 
Gravitating Masses,” by William Crookes, F.R.S. 

The experiments recorded in this paper have arisen from ob- 
servations made when using the vacuum-balance, described by 
the anthor in his paper ‘‘On the Atomic Weight of Thalhum,” 
for wei substances which were of a higher tenperitnré than 
the air and the weights There appeared to be a 
diminution of the force of gravitation, and iments were in- 
stituted to render the n more sensible, and to eliminate 
sources of error. 

After discussing the explanations which may be given of these 
actions, and showing that they cannot be due to air-currents, the 
author refers to ces of this, ve action of heat, and 
attractive achon of cold, in nature. that portion of the sun’s 
radiation which 1s-called heat, we have the radial repulsive force 


possessing successive propagation required to the pheno- 
mena of comets and the shape and changes of nebula, To 
compere small things with great (to argue from pieces of straw 


up to heavenly ), it is mot improbable that the attraction 
now shown to exist between a cold and a warm body will equally 
prevail when, for the temperature of melting ice is substituted 
the cold of space, for a pith ball a celestial sphere, and for an 
artificial vacuum a stellar void. In the radiant molecular energy 
of coamical masses may at last be found that ‘' agent con- 
stantly according to certain laws,” which Newton held to be the 
cause of gravity. 

Dec, 18—''On Double Refraction in a Viscous Fluid in 
moton,” by Prof. J. Clerk Maxwell, F.R.S. 

According to Polsson’s+ theory of the internal friction of 
fluids, a viscous fluid behaves as an a Y it 
were periodi: lu for an instant solidified again, so 
Ree Vesey Gel Wa feo as bar ch eae ee 
solid free from strain. The state of strain of certain tra t 
bodies may be investigated by means of their action on po 
light. This action was observed by Brewster, and was shown 
by Fresnel to be an instance of double refraction, 

In 1866 I made some attempts to ascertain whether the state 
of strain in a viscous fluld in motion could be detected by its 
action on regia hy oe I had a cylindrical box with a glass 
bottom. Within this a solid cylinder could be made to ro- 
tate. Tho fuld to be examined was placed in the annular space 

* Phil Trans. 1872. 
+ Journal de l Eons Polytechmque, tame xil, cah. xx (1829) 
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between this cylinder and the sides of the box. Polsrised light | the time from maximum to for the same hemisphere, 
was thrown up through the fluid to the axis, and being variable between 18 and 32 deys, but having a mean 
inner cylinder was then made to ro I was unable to obtain | value of about 252 days. 
any result with solution of or: of sugar, though I ob- It occurs at once that if the y of the mean 
sieved au. effect on polatteed: light T compi soms ‘force are connected in any way with the solar spota, 
Canada balsam which had become very thick and almost solid in | the causes uce them, wa E hero find some expla 

: Se tes nee ne nen Gar days, the difference of 


It is easy, however, sa Scere A ile en Conca S 
Cie deta, Para Ca: assumes a level surface after 
disturbed. Put some a balor in a wide-mouthed 


= 
‘8 
H 
5 


eni i E a 
tho t and ‘thet so quick]. 
that I have hitherto been ungble to the rate of relaxa- 
tion of that state of strain which the light indicates. 

If the moton of the spatula in its own plane, instead of being 
in the plane of polarisation, is Inclined 45° to it, no effect is ob- 
served, sh that the axes of strain are inclined 45° to the 
plane of shearing, as indicated by the theory. 

I am not award that this method of rendeming visible the state 
of strain of a viscous fluid has been hitherto 


ht as it did before, sho that a state of strain can exist 
the action of stress. A film of gutta percha which hes 
been stretched in one äirortion hasa similar acion on light, If 


it contracts in the direction in which e stretching took p 
The body of a sea netile has all th eppenance a 


parent jelly, and at ape eg tist ih! Se pits 
Ponirackions of ag sutiaal aa visible by 
eau at bho light transmittéd its body. , But 
found that areri a very considerable pressure to the sides 
of the sea-nettla produced no effect on po a 
thus found, what I might have learned by dissecti 

sea-nettle is not a true Jelly, but consists of cells 


errr eee EPAR PA 
observed, has a strong action on polarised baeer 
elther by external pressure, or by.the uneq 
parts as it becomes dry. 

I have enumerated these instances of the 
ised light to the study of the structure o: 


ons with respect to the a 
ds so as to determine whe er a given liquid differs from 
ity,” or pa haying a small 


a solid in having a very small ‘ 
“time of relaxation,”’* or in Those which, like 
Cana bl, ac: trongly on pluie light, hae proba 
small “rigidity,” but a sensible’ ‘time o Those 


` which do not show this action are eu cereal rigid,” 
rot rs OTE of their “time of relax- 
- tH A : 
“ On the Period of Hemiiph rc artis a rae 
he aed Penot ot Te ire it Th Br] 
It appears from the interesting communication to the Royal 


Soclety, June 19, by Messrs. De La Rue, Stewart, and Loewy, t+ 
that the difference of the area of spots on the visible northern 
and southern quarter-spheres of the sun seems, during periods of 
considérable -solar disturbance, to obey a law such that the 


masiman eligmmtely inthe orthero-and southern hemispheres; 

* Tho “time of relaxation ” of a subetenco strained 
tho ee for the completo relaxation of the 
rats of relaxanon to roman the sme aset the beginning of this 
: Penne een aes i 


x 


Ta Grier i ter f- ie E 
projected first thé curves of excess of spot-area given in the 
paper of Memri De La Rue, Stewart, and Loewy, and below 
them the daily ies local force of tho ‘earth’s nik 

aon fram these ojeg: 
beroeren the m 


E oa 
ose in the othe cir occi when DA 


‘earth's force is the Doat conatait He egal : 
tions of earth’s force -from mean occur t hy 
several instancos when sun-spot area is equal'in the two 


va} 


i one, sometimes the other being 
cafes in there is neither maximum npr minimum ; that | 
to say, cases. Seale the POAN Ais 1E oual, or nearly $0 
the-two visible quarter 
ona der eae snc fiom this comparison that the 
variations hean c force are tmconn 
with the 3 meee i Oe coed octe 


of Y PAU A yed with faaea 
The cela of iy tthe oat apie ere e 
dent fof 


spot-weight a pe pag ch jation of hes 


Peaoen a Se ai 
= tnde tana ey lh aite uefa 


a more for i 


aia 
son ae obvigus also that this investigation refers gùly to 
oanbeane of rox{mation to the 
distfbation a the oes here Wily bowers, be frequently 
possible. 


“On the N S of A ” Part L, Prof. P, 
e ERS ystem cinia, by 
Discrepancies in the pyþjahed ‘pumerjcal yalyg 


Pid | ce o P 
os 


Mathematical pean Dec, 14.—Prof. Cay: 
V.P., in the chatr.—Prof, Clifford gave an account 
gu the praphicsereatiintica. of the Bemas comune ra 
pape The ‘was an application of a theorem of 
‘ourier’s, which asserts any mo having the period E 
may be decom ae Laren, harmori: motions having - 
periods P, +P, the amplitudes and 
of these motlans by pol pies Soe ate integrals.—Prof: Tiel 
nea spoke on ta dibiect of Stane paras The 
that he had constructed a model and drawings oe pega 
pal form of Steiner's Witenes: vix that wherein the four singular ` 
tangent planes orm a regular tetrahedron, and consequently the 
a a A F Joining the ‘middle points óf 
pepostis edges) « aytem axes at the centre of thé 
E Holen dati a tae 


and finall rd Re Mr. 
Roberts, bit Clit, end e and nd Boet Cayley aiey onde rhe erty 
pomprunications to 
Linnean Society, cae 8G. F R. 
in the uie De Hooke 2 ii Eea E from” 
went ; six lobed 
Ses pe oranda naa 


Se eae following papers 
am fog to th Go 
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ing plants were gathered on the island ; but of these, not more 
than 100 were certainly native. Those of West-Indian origin 
were probably brought, as Grsebech had suggested, by the Gulf- 
stream or by cyclones, there being no winds blowing directly 
from the American coast which would be likely to carry seeds, 
which might, however, be from the Continent by mi- 
gratory birds. A note by Prof. Thiselton Dyer appended to the 
paper stated that 162 species sent over by Mr. Moseley had been 
determined at the Kew Herbarium, of which 71 belong to the 
Old World, while 2, an Erwhkrec and a S} , were 
hitherto known as to single localities in the United 
States.— “ Changes in the Vegetation of South Africa, 
caused the introduction of the Merino Sheep,” by Dr. 
Shaw. origmal vegetation of the colony is in many 
places destroyed or rapidly deteriorated by over-stocking and by 
the accidental introduction of manous weeds, Among fo most 
im of the latter w the Xanutkmm spinosum, intro- 
the achenes of which clmg to the 
that it is almost impossible to detach 
owt unsaleable. It spreads with such 
legislative enactments have been 
passed for its extirpation ; and where this is not done, it almost 
usurps the place of the more useful vegetation. The president 
stated that the XanvAtne has in the same manner deteriorated 
the pastures in-Queensland ; whilst in the south of Europe, where 
it is equally abundant, it does not a to cause such injurious 
results, Though generally distributed though Europe, the plant 
is probably of origtn.—Eatract from a letter from Osbert 
Salvin, F.R. S., to Dr. Hooker, dated Guatemala, Oct. 6. Mr, 
Salvin 1s engaged in collecting plants on the slopes of the Volcan 
de Fuego, 5,000ft. in el and within an easy ride of a 
volcano 13,000 ft. above the of the sea. He hopes to secure 
all the plants between the elevations of 3,500 and 8,500 ft. Many 
of the species appear to have a vertical range of as much as from 
2,000 to 3,000 , 
Meteorological Society, Dec. 19.—Dr. R. J. Mann, pre- 
sident, ın the chair, -The following papers were read :—‘‘On an 
improved form of anerold for determining heights with a means 


of adjusting the altitude scale for various tem ” by 
Mr. Rogen Field. In this aneroid the scale is adjustable 
for different The principle of the adjust- 


e fact that when the scale is shifted it be- 
temperature for which it was laid down, 

and therefore nee y accurate for somo other temperature, so 
that the scale only to be shifted into certain different fired 
pontions to obtain a senes of different scales suitable for different 
temperatues of the alr.—‘ On the North Atlantic hurricane of 
August 20 to 24, 1873, which did much d at Halrfax, 
Nova Scotia, and elsewhere,” by Capt. H. T , FLRAS. 
The author alluded to various data which come into the 
Meteorological Office respecting this gale, especmlly to a 
chart of its track, and important remarks from Mr. J. 
R H. Macfarlane, RN., Naval Sub-lieut H.M.S. Plover. 
This data proved that it was a huricane, and its route 
was traced from a position to the south-east of Bermuda to 
Halifax, showing lts probable track for four days. The euthor 
then went on to say that if the circular themy for hurricanes 
were correct, httle more could be done, though it would be 
way ian tee trace so hard a gale from its formation to its 
breaking up. But he said if Mr. Meldrum’s ‘Notes on the form 
of Cyclones in the Southern Indian Ocean” ” were conect, then 
it was incumbent on the meteorologists of the northem hemi- 
heie to mstitnte a similar , as the form of es in 
the southean hemisphere worked out from facts by Mr. Meldrum, 
made it necessary to modify the rules in use ST ae 
avoiding their centres An enlarged copy of Meldium’s dia- 
m (reversed to adapt it to the northern hemisphere) was ex- 
ited. The paper concluded with a suggestion that the 
Angust gale of I 73 would sfford the means for inquiry into the 
shape of the no hemisphere cyclones, and that data for 
that month should be collected from all parts of the North At- 
lantic and worked up into daly synoptic charts, which mgges- 
tron the author hoped would be-carried out either by America or 
England.—On a meicurlal’ barometer for the use of travellers, 
filled by the spiral-cord method, by Staff-Commander C. Geoige, 
RN. 


ment depends on 
comes inaccurate for 


Geologists’ Association, Dec. 5.—Hemy Woodward, 
F.R.S., president, in the chair.—‘‘ On the Yorkshire Oolites,” 
* Mr, Meldrom’s has been pubbshed as “ Non-oficæl, No.7" by 
the Committees of the Society who manage the Meteorologica] Office 


W. T. Hudleston, F.G.S. The district occupied by beds 
Oolitic age in north-east Yorkshire, constitutes a mass of 
elevated land divided into two very un lobes by a 
triangular d area known as the Vale of Pickermg, 
towards which the beds inclme. A dmgonal of thirty-one 
mules, from N.E. to S.W., exlubits the beds of the Moorland 
e resting on the Lias of Robin Hood’s Bay, whence they 
in towards the Vale of Pickering, newer beds being 
continnally met with as far asthe ‘‘ Kimmendge Clay” of the 
vale. Crossing this vale towards the H Vill, the 
previous beds or their equtvalents are repeated in inverse order, 
until the Lias of the Vale of York is reached. Dealing with 
the Lower Oolites only, the gioup is essentially srenaceons. 
At the eastern termination of the moorland iengo (coast section) 
these have a thicknessef 7ooft., mostly sands and shales, 
nearly devoid of marine mollusca, but rich in plant remains 
There are, however, four distinct zones of marine life (well 
pointed out by Dr. Wright in 1859) which may be made ont on 
the const identified in the transverse valleys of the mooi- 
land range. (1) The and its associated Land-rock, 
magnificently developed at Blue Wyke a sandy oolite, altered 
into an ironstone, calcic carbonate being replaced by ferrous 
carbórate inthe case ot the belle; the material being now 
rep. by siderite, very unequally d oped, sometimes restin 
on 40 ft. of ‘‘strfitulus beds,” sometimes directly on the Upra 
Lias. (2) “The Moillepore Bed.” At the point of thelr 
maximum development 300ft, of sands and shales intervene 
between the Dogger and this bed, which, north of Scarborough, 
is usually an arenaceous ironstone, but a few miles south of that 
town becomes the most important calcareous member of the 
Lower Oolites. (3) r0oft. of sands succeed and then we have 
the “Scarborough Limestone” series, conslsting of grey marly 
limestones alternatmg with malty chales and varying ım thek- 
ness from soft. at Mundall to ait at Gristhorp (distance 
9 miles). Above the Scarborough Limestone series occurs 
160 feet of shales and sandstones; some of these beds ex- 
hibit casts of myaciform shells. (4) The fourth fossiliferous zone 
is usually referred to the cornbiash. Moire complete marine 
conditions are appaient. Brachiopoda are abundant. Ammo- 
aties Herveyi plentiful in this bed, which yielded a fine suite o° 
fossils, It forms the last of the Lower Oolitex, In the inland 
chain south-west of the Vale of Pickering, the Lower Oolites are 
much attenuated, amounting -to no more than 150 feet m the 
Derwent Valley, The types, too, are much altered. 

Chemical Society, Dec. 18,—Dr, Odling, F.R.S., presi- 
dent, in the charr.—A paper on the preparation of stan tnal 
plates to be used m the composition of the was 
iead by the author, Mr. W. C. Roberts, Chemust of the Roynl 
Mmt. After giving a sketch of the vanation in composition of 
the English gold and silver eoms from the enrliest times, he 
noticed the various trial plates which had been prepared mance 
1660, showing that they sometimes varied considerably from the 
standard of 916°66 parts in 1,000 for the gold and 925°% for the 
silver. He then proceeded to descnbe the process employe 
and the difficulties to be overcome in the preparation of the new 
standard trial plates. These were exhibited at the meeting, and 
also a i specimen of pure crystallised gold.—Re- 
searches on the action of the couple on organic bodies, Pait iv., 
on iodide of allyl, by Dr. G. H. Gladstone and Mr. A. Tribe, 


being a contmuation of their investigations on this subject.— On 
tetranickelous ph de, by Dr. Schenck. —On fenous an- 
hydrosulphate, by Mr. T. Bolas. The compound, which w crys- 


talline, is precipitated on mixing an aqueous solution of n 
vitriol with about nine times its volume of concentrated salp uric 
Web the hydrochlonde of narceine, by Dr. C. A. 
t 

Royal Horticultural Socley, Dec. 3.—Scientific Com- 
mittee.—A. Smee, F.R.S., in the chair.—Dr, Masters, F.R.S., 
exinbited part of 2 lar (sent by Mr. G. T. Saul), which, 
while apparently thy, had during the past summer, within 
twenty-four hours, shed the whole of its leaves and never 1eco- 
vered The Rey. M. J. Berkeley pointed ont that the specimen 
was vimbly attacked by fungus mycelmm, No doubt, the tree 
had long diseased unsuspected ; the healthy bark would 
probably be reduced to a narrow stnp, and when this foiled the 
tree would die apparently quite suddenly.—Prof. Thiselton Dyer 
exhibited a drawing of a luminous Drdyssstix: from St. Kitts — 
Mr. McLachlan, F.L.S., mquired as to the possibility of mto- 
ducing humble-bees into New Zealand ; the 1ed clover, which 
had been introduced, was not fertilised for the want of them 
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1567 an 
Me ae N col ee y about it ; the 
Rev. Mr. Cotton had taken bees out to New eg 


f 


“described the results of bis 


them at a low tem 


Could the golden-winged feces 
toduced to check them. Eo pent a 


Australie.—Prof Thiselton Dyer read a letter from Mr. Scott, 
F.R.S., Director of the Meteoro cal Office, with respect to a 

‘in the climate of recently insisted on by Mr. 
McNab, He stated that it was an opinion too general to be 
ligutiy dlaregardod that our winters ars warmier and simmen 


cooler; on an a than in the lest century, but did not know 
? where to find ee noted with confidente in a 
` discussion of the er, F.R.S., mentioned 


uestion, — 
that hero was no dos vat I wan qult poms to mako wine | 
from ripened in this country ; the often-repeated argu 
ment our simmers mu be copied becs wins waa nok 
now ‘made was manifestly fallacious—Mre A. W. Bennett, 
F.LS., communicated a flies of the group 
Me Beker, FL S., ® pent capsules of Lilium auratus 


“Anthropolo~icel Institute, Dec. 9.—Mr. F. G, H. Price, 


miles to the west.—Prof. T. McK. Hughes 


the deposits flakes and 

other ances remains in atone irom were mixed op with 
the most recent works of art by tho o of rab- 
bits, &c. In these beds the bones were found by, Busk to 
be all of recent still, or- till ely, common in 
the district, Is older which were ‘composed 
chiefly of fragments of li and,- therefore, were 
not d by burrowing animals, the remains of bear oc- 
cuned associated with ox, goat or , and dog; but as yet 


the bones of mice in the 
also read a joint paper by him- 
< D. R. Thomas, “On the occurrence of Felstone 


authors described a series of implements of felstone as similar to 


, the common forms of Le Moustier as would be expected, allow- 


+ formation discovered in Victoria Cave, 


ing far the difference of matérial. They exhibited also a collec- 
which were referred 


a ts Poe al aia ene: fel oe 
Settle, Yorkshire. The 

oe Fae er Ba a considerable depth in the cave and beneath a 
Leto iat ee A 


——+ 


other considerations, the deposit fev which’ the; Spice ee 
found, had been regarded as of pre-glacial age. 
The London Anthropological Society, Dec. 
ent, in the chair.—Canses’ 


2—Dr, R. 
which determine 


range. -—Western 
Extra Western Communities, by J. Kaines, D.So pe 
shows what should be the moral attitude of the more civi to 
the leas civilised—what the latter has to teach the former—and 
the evils of western contact with the backward races. À 


Photographic Society, Dec. 9.—J. Spiller, J &,CS., V.P. in 
the chair,—On a Poto-ollolype printing, by Cap pt, J. Wateshonse. 


The author Mids a clearing 
agent —Lieut. Chermside, RE, red « paper on tography in 
the Arctic Regions. Mr. accompanied Mr. Legh Smith 
in his Arctic expedition lest summer. Thet at which 


pictures were actually taken was rarely less than 32° Fahr., bat 
mach ey was experienced in the solutions in 
proper ane uring excessive cold. Tie eae ee 
adi the sal eck of ovedoomniinp acetal 
rent to photographic manipulations in high latitudes. 
Pars 

Academy of Sciences, Dec. 15.—M. de Quatrefages, 
president, in the chair. —The following were read :—On 
the laws ‘of the on of steel y currents, by Mi 


Jamin—An answer to a note read by M. Trécul at the meeting 
of the Dec. 8, by M. Pasteur. This was a reply to M. Trécul’s 
criticism on the anthor’s note on beer and displayed considerable 


acrimony, M. Pasteur of course sustained his well-known views | 


of the nature of ferments, —M. Berthelot presented some new | 


remarks on the nature of the chemical elements, which however 
could not be read on account of want of tme. The author, it 
Tay be stite; adinka the lity of the elements being modifi- 
of a fundamental substance, and stated that nothing 
renders it improbable thet a discovery like that of the voltuc 
Garren Dig nt given power a Sather ea matter, 
paper concluded thus :—We shall only be too if Mr, 

L ited by s eel ya Gets soed tee e 
ae these questions, pod contone to tn roblems raised 


years M. Dumas in a work { 
mikit Chimgan) wich ban contributed so much to our scientific 
See ohn new butyl derivatives by M. A. 
eps The author dealt with the aluminium mlicon tin and 
compounds of butylL—On ey of the 
Phylloxera, a by M; H. Marts. —. Galton s 
Construction of ospitals,” by M. 
A Morin: — Valuation in mechanical units of the san 
We a b7 a. clement -In &. battary; by 
Branly.— H Pkyllexera on the branches and 
leira, of the vine, ot Mex Comu—Action of the volcanic 
earth of the solfatara of Pourzoles on the of the vine, by 
M. S. DeLa -On oertain morphological changes ee 
the genus Cypripairem, by M. R. Gué. 
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THE YORKSHIRE COLLEGE OF SCIENCE 


N OW that a scheme for a College of Science at Leeds 

has been all but completed, under the chairmanship 
of Lord F. C. Cavendish, M.P., it seems somewhat sur- 
prising that such an institution in connection with York- 
shire has not been thought of long ere now. It is the largest 
county in England, carries on a greater variety of indus- 
tries all more or less dependent for success on the results of 
scientific research, and boasts of a larger number of local 
scientific societies and field-clubs than any other county 
in the three kingdoms, as we have shown in our articles 
on that subject. However, “ better late than never ;* and 
to judge from the prospectus and subscription lists, a very 
fair start is likely to be made. The scheme proposed by 
the committee formed at Leeds in 1869 involved an ex- 
penditure of 100,0004, but it is not intended at present to 
carry out the whole of this scheme, but to commence on 
a smaller scale in temporary premises and with a limited 
number of professors. We have no doubt, from the 
hearty way in which the proposal has so far been met, 
that the college will be a success, and that ere long it will 
be possessed of a handsome building of its own, with a 
full staff of professors. 

From what follows, it will be seen that the teaching 
will have a practical or technical aspect, having regard 
to the processes connected with the multifarious arts and 
manufactures which occupy the large population of York- 
shire. Inthe midst of an eminently practical people, there 
can be no fear of this consideration being neglected, but 
we hope that in the long run the claims of pure science will 
not be overlooked, for it is every day being more and more 
clearly proved that a preliminary training in pure scien- 
tific research is the best introduction to a “ technical” 
education ; and very many of the industrial applications 
of science have been found out by students who took no 
thought of the practical issues of their investigations. 
There is more than one institution in America which 
might, in this respect, be taken as models for a technical 
college. : 

The Yorkshire College of Science, the Prospectus 
tells us, is intended to supply an urgent and recognised 
want, vir. :+-Instruction in those Sciences which are 
applicable to the Industrial Arts, particularly in their 
relahon to Manufactures, Engineering, Mining, and 
Agriculture. It is designed for the use of persons who 
will afterwards be engaged in those callings as foremen, 
managers, or employers; and also for the training of 
teachers for ordinary Science Schools and Classes, 

To carry out the object of the College, it is proposed to 
establish Professorships in (1) Chemistry and its appli- 
cation to Metallurgy, Manufactures, and Agriculture ; 
(2) Civil and Mechanical Engineering ; (3) Physics and 
Mathematics ; (4) Geology and Mining. 

The Provisional Committee seem to have right notions 
as to how scientific men ought to be treated. To obtain 
the services of eminent scientific men, they say, the pay- 
ment to each Professor cannot be less than 300/. per 
annum, in addition toa proportion of the students’ fees. A 
precarious income, if raised by annual subscriptions, 

VoL 1x⁄.—No. 218 r 
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would not secure Professors of high scientifc qualifi- 
cations, to whom the permanency of the scheme has to 
be assured. Besides the stipends of the Professors, 
sundry annual expenses for working and maintenance 
will be required, and these will be paid out of the general 
fund. The Committee therefore appeal for contributions 
upon a generous scale commensurate with the importance 
of the proposed scheme. This appeal has been well 
answered already ; but we hope that the Committee will 
not rest until the whole of the original scheme has been 
realised. 

The Committee refer to fhe sum raised for the New- 
castle College of Science, 22,0254, with an annual con- 
tribution of 1,0007. from the University of Durham, and 
say with justice, that, considering that the wealth of the 
district over which the benefits conferred by the Yorkshire 
College of Science will extend is at least equal to the 
Newcastle district, it is to be hoped that the public spirit 
of Yorkshiremen ig behalf of the College will be as freely 
expressed. 

To the Owens College, Manchester, the sum of 13,5004, 
has been contributed by the engineering profession to- 
wards the endowment of the chair for Engineering ; and 
the hope is entertained that towards the endowment of 
the Professorship in thar subject in the Yorkshire Col- 
lege of Science, aid may be forthcoming from a similar 
source, The chair for Chemistry has also peculiar claims 
for support upon the manufacturers of the county whose 
business requires the aid of chemical science. 

Arrangements will be made for the establishment of 
scholarships at the College. All donors of 500/. and up- 
wards towards the College funds will be entitled to nomi- 
nate to a free studentship for a term of years. 

It is proposed to vest the government of the College in 
a board of governors, consisting of (a) all subscribers of 
25o/, and upwards; (4) fifty governors elected by the 
general body of subscribers ; (c) two professors elected 
by the professorial staff. The governors shall hold two 
meetings in the year, shall appoint trustees, shall audit 
the accounts, shall receive the annual report from the 
council of the College, and shall constitute a court of 
appeal in certain cases. The ordinary administration 
shall be in the hands of a body called the council. This 
shall consist of fifteen members, including a chairman, to 
be elected out of and by the governors. 

One of our wealthy City Companies, the Clothworkers’ 
Company, we are glad to see, has generously come for- 
ward in the interests of the College as well as in the 
interests of the particular branch of manufacture with 
which the Company is connected, by endowing a Profes- 
sorship of Textile Fabrics with 300/.a year. The subscrip- 
tion of the coal-owners alone amounts to some thousands 
of pounds, and we have no doubt, when the time comes to 
extend the sphere of the College and to give it a permanent 
building of its own, this wealthy class will see it to be their 
duty largely to add to this subscription. We hope also 
that others of our City Companies will see it to be their 
interest to lend a helping hand to the young institution. 
There are several such technical institutions on the Con- 
tinent, and it is on this account that in several respects | 
Continental manufactures are much superior to those of 
Britain. Let us hope that this may not be much longer 
the case, but that by the establishment of the Yorkshire 
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` College of Science, and similar institutions in other dis- 
tricts, all who are in any way connected with our arts and 
manufactures may be trained to work om a method so 
` really scientific that Britain shall in this, as she'certainly 
is in some other respects, be foremost among the 
nations. 








REFRACTION QF LIGHT MECHANICALLY 
ILLUSTRATED 

J" preparing an elementary lecture on Light, intended 
to be given at the Tathton College School, I have 
“had to consider how best to explain the somewhat abstruse 

- principle -of optical refraction. It is true that Sir John 
`- Herschel, in the sixth of his “Familiar Lectures on 
Scientific Subjects,” giving the explanation of tefraction on 
the undulatory theary, describes it as being “exceedingly 
simple.” The fact is, however, that it involves concep- 
tions of wave-motion, difficult for apy but advanced 
students, and even they feel grateful to the eminent 
physicist for the help’ afforded by a familiar illustration 
with ‘which he follows it. He desires his readers to 
imagine a line _ of soldiers marching across a tract of 

. country divided at a straight boundary into two regions, 


the one level ground suited for marching, the other rough |- 
and difficult to walk over. Now if the line of soldiers 


- march with their line of front oblique to the boundary, 
the men on the side just engaged in the heavy ground 





A Ris 
will’ be retarded as, soon às they cross into it, so that if 


the line be kept unbroken, the consequence must bea* 


change of front, which will leave the whole body of men 
marching across the heavy ground in a new directlon— 
in a word, their direction of-march will have been re- 
fracted. Now the light-waves emitted from a radiant 
point being compared to the circles spreading from a 


stone thrown into a pond, it is easily understood how a |- 


sensibly’ straight portion of such a light-wave, passing 


obliquely from one medium to another of different resist- |_ 


> ance; will be refracted in a new direction. This simple 
conception of change of front is at once apprehended by 
the learner, to whom refraction thenceforth ceases to be a 
molecular mystery, and becomes an intelligible mechani- 
cal act dependent on the resistance of the two media 
and the form of their limiting surface. Probably no point 
in all Herschel’s lectures has fixed itself in the memory 
of so many intelligent reåders. T 
In following up the train-of thought started by Sir 
John. Hersche?’s comparison, it occurred to me-that an 
instrament made to perform refraction’ mechanically 
* would be useful in teaching optics, and that such a con- 
trivance would only require a pair of wheels mmning on 
a table, into and out of a resisting medium. After a 








numbér of trials, made, with the help of Mr. R. Knight, 
a simple arrarigemént ‘has been completed, which answers 
satisfactorily in showing the behaviour of a ray of light 
under the various circumstances of ordinary refraction, 
Pieces of a thick-piled velvety plush known as “ imitation 
sealskin ” are cut out to represent the sections of a thick 
plate, a prism, a convex and a concave lens, dnd glued on 
to smooth boards. The runner consists of a pair of box- 
wood wheels mounted loosely on a stout iron axle, and is 
trundled across the board, or still better, the board itnelf 





Is tilted op, and the runner leč go in the proper starting 
direction. The following figures show the path of the 
wheels, always from right to left of the page. 


tangle of velvet at B, where its left wheel being first re- 
tarded, it shifts round into the direction BC, till it reaches 
C, where the ‘left wheel first emerging gains on the right, 
so as to bring back the runner to the ultimate direction 


-CD, This illustrates the refraction of a ray of light in 


tntering’ and quitting parallel plane ‘surfaces of a re- 
sisting medium, such as a plate of glass. When the run- 
ner enters at right angles to the boundary, its direction 
is of course unchanged, as with-the ray of light. 

Fig. 2 shows the path ABCD of the runner across -a 


‘triangle, corresponding with the course of a ray traversing 


a prism. Also, by causing the runner to enter at about a 
right angle near E; a direction is given to it which, if the 
surface of the board and the triangle were similar as to 
ERE oe ae mee T, at a small angle 





to the side. But the left wheel passing on to the smooth 
surface gains so much on -the right wheel still in the 
velvet, that the axle slews round, the left wheel re-enters th 
velvet, and the runner goes ‘of i in the direction FG, thus 
illustrating the total reflexion which takes place when a 
ray of light is directed to ‘emerge very obliquely from a 
more into a less resisting medium, as from a glass prism 
or a surface of water into ‘air, 

` Theaction of the double-convex lens in causing parallel 
or divergent rays to converge is shown by the path of the 
runner in Fig. 3, which requires no further explanation, 
nor does that corresponding to the divergent action of 
the double-concave lens, Fig. 4 By’ starting two runners 

` ~ S sae 
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In Fig. 1, the runner starting from A, enters the rec- -`, 
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at once from the right-hand side of the board, so as to 
traverse the upper and lower parts of the conver lens, 
they are made to run into one another, thus illustrating 
the meeting of rays in a focus. 

Lastly, by using two runners with wheels of different 
diameters, as the refraction depends on the resistance to 
the wheels by the velvet, the apparatus may be so inclined 
as to show plainly thelr consequent difference of refrac- 
tive angles. The courses of the two are seen in Fig. 5. 


This experiment, however, requires some nicety of ar~ 


rangement 

Now the separation of rays of different refrangibilities 
by a prism being due to a lke cause, this experiment 
serves to illustrate mechanically the decomposition of 
white light. Let the large-wheeled runner represent 
the red ray, and the small-wheeled ranner the violet ray, 
the principle of the prismatic spectrum becomes at once 
evident. 

For the information of any who may wish to reproduce 
this simple apparatus, I may state the dimensions I have 
found convenient. The wheels may be 12 in. and 2 in., with 
rounded edges, mounted on a nearly half-inch iron axle, 
turned down to ġ in. at the ends. The boards may be 2 ft, 
6 in, by 1 ft. 6 in., with velvet on each side. It is conve. 
nient to place the velvet nearer to one end of the board 
to leave room at the other for starting the runner; and 
care ‘must be taken to cut the velvet so as to present a 
good resisting surface, as this varies with the direction of 
the pile. In using the apparatus for teaching, care in 
manipulation is required to neutralise the defects of the 
texture. Some kinds of “ Utrecht velvet,” to be had from 
the upholsterers, are more uniform than the “ imitation 
seal-skin,” and thus work more equally, but their effect is 
not so striking. Wet sand will answer equally well with 
the velvet, if metal wheels be used. 

EDWARD B. TYLOR 








THE FRESHWATER FISH OF INDIA AND 
BURMA 
Report on the Freshwater Fish and Fisheries of India 

and Burmah. By Surgeon-Major Francis Day, F.L.S. 

and F.ZS., Inspector-General of Fisheries ın India. 

8vo. (Calcutta, 1873.) 

T the introductory part the author states that the pre- 

sent report is the result of investigations commenced 
by him in the year 1868, into whether a wasteful destruc- 
tion of the freshwater fisheries is or is not occurring in 
India and Burmah. He comesto the conclusion that a 
wasteful destruction of fish is going on to a very great 
extent, that these fisheries are more and more deterio- 
rating, and that immediate legislation is called for, to 
prevent the entire failure of a most important article of 
food. 

The steps taken by the Inspector-General to ascertain 
the facts on which he bases his report were twofold. 
He personally inspected districts of various parts of the 
Indian Empire, and supplemented his own observations 
by collecting the opinions of European and Native of- 
cials, to whom he addressed a series of questions bearing 
upon the subject. Accordingly the book before us is 
„divided into two parts :—{1) The report proper, pp. 1-118; 
and (2) A résusé of the answers returned, with marginal 


t 


notes bythe reporter, pp, L-ccxxxvi. An article on “Fish 
as Food, or the reputed Origin of Disease,” an Enumera- 
tion of the Indian freshwater fishes, and Notes on pre- 
serving specimens of fish, conclude the volume. 

Europeans who have formed favourable ideas respect- 
ing Indian rivers and their dbundance of fishes from the 
accounts which so frequently enliven the sporting papers 
of the day, will find them rudely dispelled by this report. 
It is true that not a few of the resident officials deny the 
decrease of fishes, and deprecate legislative interference 
altogether. Thus, for instance, the Commissioner of the 
Agra Division writes that there is no reason to apprehend 
that any wholesale destruction of fish goes on in these 
parts. A close-time might no doubt be introduced by 
law for the protection of fish during the breeding season, 
but it does aot appear to him that it would be easy to 
carry out such a measure, or that there is any compen- 
sating object to be gained ; that “it is a useful maxim— 
de minimis nom, curat lex—minute legislation is unbefit- 
ting our position in this country, and more likely to cx- 
pose our Government to ridicule than to any results of 
important benefits to the people ;” “it is in the highest 
degree undesirable that the public mind should be dis- 
turbed by gratuitous interference on the part of an alien 
administration, enforced by not very trustworthy agency.” 
On the other hand, the Inspector adduces such incontro- 
vertible evidence in favour of the conclusion he has arrived 
at, that we can but agree with him that in numerous dis- 
tricts the freshwater fisheries are in danger of being 
utterly destroyed, and this must appear to call for speedy 
interference by the Government all the more, as those 
districts are among the most populous, in which this 
article of food can be least spared. 

Naturally one looks fist for the causes by which the 
Indian fisheries are said to have been thus*reduced ; and 
it is not very flattering to be told by the author that this 
disastrous effect has been caused by the change from the 


| Native to the British rule. He states that, under the for- 


mer rule, fisheries formed royalties mostly let out to con- 
tractors, who alone in the district possessed the right to 
sell fish, and that they permitted the people, on payment, 
to capture fish for their own consumption ; that the men 
who followed .the occupation of fishing formed distinct 
crafts or castes, exercising their calling with certain re- 
atrictions and regulations. Under British rule the renting 
system was abolished; with the most philanthropic 
intentions, the British gave to the people liberty to fish 
when and where they pleased ; where everybody could fish, 
fishing ceased to be a distinct calling ; breedingfish were 
captured without regard to season ; and when the supply 
of larger fish commenced to fail, it became the practice 
to catch undersized fish and fry. Add to this, that a 
number of irrigation weirs and dams were erected, pre- 
venting the fish from resorting to suitable spawning-beds, 
that fixed engines for the capture of fish are now used, 
where previously they were never permitted, and the 
natural result is the lamentable state as represented by 
the Inspector, 

We need not enter at present into the remedial mea- 
sures provisionally proposed by Mr. Day. His proposals, 
as well as the opinions of his opponents, will no doubt 
find due consideration on the part of the Indian Govern- 
ment. But I will not conclude this notice, without 
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alluding to one or two of the reports of European officials, 
which will show that, however weighty their evidence 
may be as regards the practical side of the question, thar 
opinions in scientific matters are open to criticism. Mr. 
Day had drawn attention to the destruction of fish by 
various kinds of crocodiles, very properly recommending 
that rewards should be paid for their eggs. To this one 
of the officials replies :—“ Waging war against such fish- 
destroying animals as crocodiles appears to me absurd. 
I have no doubt at all but that a general destruction of 
. crocodiles would directly frustrate the end hoped for by 
their destruction, Their verf presence in numbers, it 
being given that they live on fish, shows that the supply 
_of fish is abundant, which is all that anyone requires, and 
nature in these matters, if left alone, keeps the balance 
even, and resents interference.” ° This is exactly the same 
view as that held by the modern advocates of a general 
preservation of birds, who would preserve even such as 
the sparrow-hawk and cormorant, and Fhe forget that 
nature itself, in distributing animal life, does not always 
consult the convenience of man. In India,the presence 
of tigers, poisonous snakes and crocodiles, would appear 
to prevent this doctrine from being getierally adopted by 
the European community. Another official refers to a 
“very exhaustive and carefully drawn up report” from a 
Civil Surgeon in his district ; this report is accompanied 
by a lst of the freshwater fishes, in which occur some 
species with Buchanan-Hamilton designations, others 
with Latin terms derived from a dictionary, a cod-fish, a 
john-dory, ‘and “ a very common fish, the scientific name 
of which is supposed to be Lacerta scincrs /” Can anyone 
doubt after this that a comprehensive and well-illustrated 
hand-book of Indian Freshwater Fishes with an introduce 
tary treatise on the elements of Ichthyology is called for? 
ALBERT GUNTHER 





KOHLRAUSCH’S “PHYSICAL MEASURE- 
i MENTS” 
An Introduction to Physical * Measurements, with Appen- 
dices on Absolute Electrical Measurement, &c. By 
< Dr. F. Kohlrausch. Translated from the Second Ger- 
man Edition by T. H. Waller, B.A, B.Sc, and H. R, 
“Procter, F.C.S. (London: J. and A. Churchill, New 

Burlington Street, 1873.) 

ESSRS. T. H. WALLER and H. R. Procter ‘have 
a furnished us with a translation of the second 
edition of Dr. Koblrausch’s “Physical Measurements,” to 
which they have added several useful Appendices and 
Tables. 

Their work is intended to serve as a text-book for 
students In experimental physics, and consists mainly of a 
colléction of the formulz used in correcting and applying 
the results of the simpler experiments in weighing and 
measuring, heat, light, electricity, and magnetism, accom- 
panied in each case by such an account of the method of 
observation employed as may suffice to render them intel- 
ligible. 

The limits which the author assigned to himself are 
very clearly laid down in the Translators’ preface, in which 
we are informed that “descriptions of apparatus are but 
rarely given, as students mostly have instruments provided 
for them,” and also that “the mathematical knowledge 
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required is but very elementary, as the proofs of the ` 
formulæ are only given when they present no complex 
arguments,” but it should perhaps have been added that, 
even in cases where the apparatus is simple, outlines of . 
the mode of performing an experiment are generally 
alone supplied, the teacher being left to explain to his 
pupils the niceties of arrangement and manipulation. 

Regarded as a syllabus of a course of physics, the book 
is incomplete, no account, for instance, bemg given of 
Favre and Silberman’s Calorimeter, or, with the exception 
of saccharimetry, of experiments on polarised light ; and 
if the author’s plan be thought to justify the exclusion of 
these, the same reason can hardly account for the omis- 
sion of methods for determinmg melting points, or the 
specific gravity of substances whose constitution is altered 
by exposure to the atmosphere, or the ratio of the in- 
tensities of the illuminations produced by two sources of 
light, or of all experiments relating to the capillary ele- 
vation of liquids in fine tubes. 

It is, however, as a collection of formule that “ Physical 
Measurements” is likely to prove most useful, and from ` 
this point of view the “ Introduction” seems to us one of 
the best parts of the book. It contains the miles for 
finding the mean and probable errors of a set of observa- 
tions, and for determining empirical constants by the 
method of least squares, together with hints as to how to 
shorten the labour often wasted in the calculation of cor- 
rections ; points on which a short practical treatise like 
that here provided will afford great assistance to those 
who are not mathematicians, 

-The sections devoted to weighing and measuring are 
full and good, especially those which relate to the use of ` 
the balance, but heat and light are not treated of in an 
equally satisfactory manner. 

The experiments on these subjects which are described 
are not numerous enough to satisfy the requirements of 
large laboratories, Moreover, sufficient attention seems 
scarcely to Have been paid to the fact that students should 
be encouraged to apply corrections to the results of experi- 
ments which they perform, not so much on account of 
the more accurate numerical values thereby obtained, as 
for the sake of the excellent practice the necessary obser- 
vations often afford, and the insight gained into the 
theoretical principles on which they are founded. A case 
in ;point is the omission in the article on the Deter- 
mination of Specific Heats by the Method of Mixtures of 
any account of the correction employed by Regnault for 
the loss of heat by radiation. 

We miss all mention of the optical bank, and the 
mathematical expressions for results involving the deter- 
mination of distance in terms of differential measures on 
that instrument. ‘In the article on the spherometer, which 
is in other respects incomplete, we see no instructions for 
finding the radius of-a spherical surface too small to per- 
mit the instrument to be placed upon it ; and omissions 
are made in the pages. devoted to the spectrometer, the 
gomometer, and elsewhere, which combine to render the 
section on Light very imperfect. 

Nearly one half of the book is given up to Electricity 
and Magnetism, subjects in the study of which assistance 
can be more readily rendered by the method of treatment 
here adopted than in those we have been discussing, as - 
numerous mathematical formule are required which are 
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in many cases obtained by calculations beyond the grasp 
of the less advanced pupils ; and the Translators have con- 
siderably improved what was already good by several 
Appendices, among which one of the most important is 
that on Thomson’s electrometer. Some preliminary 
sections are devoted to the reduction of observations 
made with the mirror and scale to angular measure, to 
the determination of the position of equilibrium and time 
of oscillation of a magnetic needle and similar topics, 
while the methods of reading the various magnetometers 
and galvanometers, and the measurement of resistance 
and electromotive force, are afterwards discussed. 

On the whole the principal fault we have to find with 
the book is a want of fulness, especially in the earlier por- 
tions. It aims at supplying a want already felt, and 
which will become still more pressing as the number of 
those who make some progress in the study of Natural 
Science increases, and we are not aware of the existence 
of any manual which gives the information contained in 
it in an equally compact and handy form ; while the 
tables, thirty in number, which fill the concluding pages, 
will often save time and trouble to those engaged in labo- 
ratory work. Although, then, as we have already 
pointed out, we consider it capable of very considerable 
improvement, yet probably most teachers of Exper- 
mental Physics will obtain some useful hints from its 
perusal, even if they do not adopt it as a text-book for 
their pupils. A. R 





OUR BOOK SHELF 


Pheasants for Coverts and Aviaries. By W.B. Teget- 
meier, F.Z.S. (London :* Horace Cox. 1873.) 


ANY work on animals which appeals to so many different 
human weaknesses as the Pheasants, must be popular 
if the least effort has been made to do the subject 
justice. The one before us has ments which make it 
peculiarly acceptable. It is by the hand of an author 
who has devoted his life to the careful study of the na- 
tures and habits of the Gallinaceous birds and Pigeons, 
and who has long since made himself well known by 
works on some of the genera, which have become the 
standard literature of the points on which they treat. 
In the handsome volume before us Mr. J. W. Wood’s 
excellent and truthful illustrations add greatly to its 
value, though the absence of coloration has made it more 
than difficult in some cases to produce an approach to 
the gorgeous appearance of some of the species depicted. 
Among those that suffer most from this deficiency, are 
the Japanese Pheasant (Phasianus versicolor), whose 
chief beauty consists in the mchness and delicacy of the 
shades of its plumage, and the Golden Pheasant (7hau- 
meha picta), with its ally, the Amherst Pheasant (T. am- 
uersti@), whose resplendent hues even the best artist finds 
it difficult to represent. The Reeves’ Pheasant (P. fei 
and the Pheasant (Crossoptilon snantchuricnm), 
however, form excellent and most truthful pictures, colours 
in them not being such important features. Mr. Teget- 
meier, besides describing each of those species which are 
the love of the sportsman and the pride of the aviary, 
devotes the earher part of his work to the discossion of 
points of great practical interest. After a short history of 
the Pheasants as a family, from which it is clear that they 
were introduced into this country from Asia Minor, the 
native home of the common Pheasant (P. colchicus), as 
early as the reign of King Harold, and probably by the 
Romans, a series of chapters is given on the management 
of the bird in preserves and in confinement, together with 


an account of the diseases to which it is most liable. 
These are replete with practical detail that must be most 
valuable to the many who spend such large sums on pre- 
serving game, and to those who have the actual superin- 
tendence of the coverts themselves. Particular attention 
is drawn to the t difference between birds, like the 
common Fowl (Gallus bankiva), which are capable of 
domestication in the true sense of the word, and the 
Pheasants, which, though individuals are uently 
known to become tame, can never be really domes- 
ticated ; even the yo ones taking to the woods on the 
earliest opportunity, Ww. the opposite inherent pecu- 
liarities of the poultry haye given rise to the proverb— 
“Curses, like chickens, come home to roost.” Alto- 
gether this work supplies a long-felt want, and its perusal 
will well repay anyone who takes it up. 
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LETTERS TO THE EDITOR 


[The Editor does mot hold kimsdf responsible for opinions expresses 
by kas corregtondents, No notce ıs taken of anonymtores 
commestnicatrons. | 





Wasps 

PERHAPS it may be of interest to some of your readers, who 
make entomology their study, to know that the wasps in a nest 
abont a mile from this were still tolerably active on the 13th of 
this month, when my attention was attracted by the loud b 
of three or four wasps at the entrance, apparently ventilating it 
with their wings after the manner of bees. I again visted the 

lace on the 23rd. There were at first no signs of life ontside ; 

t stamping on the above caused a considerable number 
to come out after a minute or a minute and a half and hover in 
the ar above the entrance. I attmbute this unusual circumstance 
to the mildness of the season (the minimum temperatures having 
been 26° in October, 25° in November, and 29° on the 1oth an 
11th of December, and the 13th having been mild, and so also 
the 23rd) and the bad conducting power of the nearly cut ont 
peat in which the nest was situated. 


Bur Castle, Parsonstown, Dec. 24, 1873 Rosse 





s 
The Potato Disease and Lord Cathcart’s Prize 


No one acquainted with botanists and botanical sclence can 
feel surprised at the decimon of the committee in this matter, 
and it must be confessed that, however well meant, the offer of 
the 100. prize was a great mistgke which has only ended in pro- 
ducing ninety-four unsatisfactory essays and the loss of o year. 

Little else could have been eapected, for the Council of the 
Royal Agricultmal Society must, surely be aware that the men 
(m this country at least) who are competent to write anything 
mew on the subject could certainly be counted in units, and thes 
men could not enter into the competition for more reasons than 
one, not the least bemg the loss of status sucha proceeding would 
entail. 

It appears to me that the committee have even now hardly hit 
the 1ight nail upon the head in recommending a giant of money 
to “some competent mycologist ” to investigate the Jife history of 
the fungus during a certain petlod of ite Ife. If the Investiga- 
tion is carried on by any ore wian it is sure to end in failure. It 
would be far better ior the committee to recommend that 
five or six competent botanists shonld each wnite on esy 
on the sulyject from bis own pomt of view, each essay 
to be published in the Society’s journal. There ore many 
reasons why this would be best. I will give one. Payen 
has fignred and described certain ciliated bodies found in spent 
potatoes, and which Berkeley and other botanists have looked 
upon as the probable resting-spores of the Xr onospora, Mon- 
tagne has referred these same ies to the Sepefonnr, whist I 
am by no meens sure that the objccts do not belong to the Sin- 
éacer, and are no other than Volufala ciliate. However this may 
be, I have met with the last in spent oes in immediate con- 
nection with the Perexespera 1 here competent obaervers 
differ in opinion ıt is better to get the news of It would be 
very unwise to restrict the observations to any paiticular period 
of the growth of the plant, and v: Jittlo wrom pe andon tO our 
knowledge were the restmg spores ves found ; for, resting 
spores or no resting spores, if is an ascertained fact that the Hving 
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and whether in the 


condition of resting a mass or a number of my- 
ioid tho principal fact remaina, that the fungus lives 
through the winter in a state As to certain 


potatoes 
shall shortly be able to show 
entirely resist it in one 
place, they-fall a rrady grey to it in another. 
Hence any carried on in one place by one person, 
though valuable in themselves, must be inconclusive and im- 
perfect. 


The t question is, “ How can the disease be evaded or 
destroyed?” und this can only be if answered at all, 
Y E Pih horog oTe TERE Ge 

e WORTHINGTON G. SMITH 





The Dentidation of Limestone Hills of Sarawak 


THERE is an in the denudation of the Hmestone rocks 
of Sarkwak whi hich Ido o not think has been noted, but which is 
efficient locally in tts operation. 

lumestone in question is a dark-blue compact rock (pro- 
bably the oldest stratified formation in this part of Borneo) full 
of fissures and joints, and forming hilly tracts in Sarawak proper 
and Samarahan, It is a not uncommon during 
periods of unusual drought for the jungle tlotbing these hills to 
take fire in some unascertained way, and for large tracts of the 
conflagration dies out or 
is extinguished by rains. Such an accident took place two years 
ago on the Janibusan hal: and a short time on Gunong 
Afigus (whence the present name, **Burnt” 4), and on Mara- 
jab, a large hill near Bidi; and I have been informed by natives 
that smilar fires are known at the heid of the Undup, where 
I have obse:ved from a ae ee ee 


When such a fne takes p not only may we take for 
that a great deal of surface- is more or less cal ida was 
to be easily removable b eS ipa or E ec but, there 


ae reaps while weep 


burning 
go crashing down the E a 
don y an with the inequalities in 
sieved putasanbatly to the Gre chat its aidit inte: 
t For the next year or two fresh 
ents of rock Sl oe. continually -taking place, particu- 
larly when, after the almost ‘daily rains, the san shines ont, 
on the bared rock with rayvof tropical ferrour Many 
years before sufficient soi collects the crevices of the 
10ck to support vegetation; ‘arid until the whitened face of the 
hill is once more’shroudetl in jungle, it remains immediately ex- 
posed to steady sub-aerial denudation ; ao thet, bearing in mind 
the immense rainfall, the abundance of fissures and j pine the 
stone, and ita solubility, 1 am inclined to belleve thes the d 
detlon of thicse hilla which goes on dung ie eval be 
they again become efficiently shielded -with tation, is com- 
è to centuries of waste of the same under ordinary 
conditions, 
Were tHe limestone hills of Saidwate more gently romded and 
less ther ee he, agma abore de 
scribed might not be noteworthy ; but, owing to the frequency 


_ Of lines of old sea-cliffs-and mural prectpices, nearly the whol¢ 


of the detached ‘ace yt once to the bases of the hills, 
where it is again ed by the rat aaslsted new by runniig 


A. HART EVERETT 


An Aenea to our Provincial Scientifie Societies 
Now that our provincial musetims are yearly increasing in 
number, it ap desirable- to dia the atlention of the pro 
vincial scientific-socleties to thelr-importance as the centres for 
the private collections illustrative of the -local geology, natmal 
history, and archeology which from time to time come into the 


market, We are entrely indebted to private en for any 
Bnittsh collections which we possess. ow-lamentable then is 
it (kat thers is io- ponlle ayam sere them in our 
pubhc museums, thus saving them from by their 


passing into the hands of dealers or private collectors, or into the 
possession of forgign or metropolitan museums. Every year 


-| that not one of our 


a 


Witness kich pein which arà regarded with complete mdifer 
ence by our local representatives of Science. Itis unaccountable 
provincial Societies has as yet had the pubbe 
a Sy Or foreilght ta Ree Mie imparterice ee and 
a fund for the purpose of ultmmately securing such col- 
eee the district, ` 
Itisa estion of national sclentific importance. The collec- 
Eilon are Törned d the presen enaa srar egie 
to tthe “pick” of , when lo- 
cali ae wacked out atthe AAT wed le o ens 
Ea ae Geda lees D PIA 
made in not oar to 
literature, and more to the formation of complete and exhanstive 
local series and collections, and thus moo’ the of, and 
ing interest for, the investigators of our f and recent 
ora fauna. 
“ Such is the lack of ty displayed in this comti, ahå 
prion aa hd i , that we find narro 
scientific cliques, so-called “' Societies,” epparetly formed merely 
for the ske of heving social and by means of a | 


periodical facilitating the cheap publication of the papers of such 


as contribute. 

The thus is almost entirely thrown away. 
Indeed, so far as the journals of these ‘‘ societies” are 
concerned, these oe ee the progress 
af Science, for, did they not papera walca 
A E a eae e P riich the “(talents 


of these societies He hid) might e Tak a laee 
a general circulation, and thus benefit the world at large. I 
importance PR Rir a nee na 
of their energies more to ormation 
preservation of complete and exhaustive local collections. 
With such division of labour how much more accurate and rapid 
Would bo Pe rer citie simian Or Ceplogy end Dio oey: 


The Kiling of Entomological Specimena 


A NOTE in a recent number of Nature, reminds me 
of some 


tomo. 
from 
z 


My method of applying tewas to place a few layers of blotting 
per, lint, or cotton wool, on the bottom of a wide-month 

bottle, box, or other convenient place of execution ; then to 
pour a few drops of the liquid upon this and confine the-insect 
in the receptacle, whicl-on account of the great density of the 
vapour need not be very accurately closed. The action of the 


br gall or the insect will recover. 
mae penais o beetles Seam wa hog a erage aad 
the most delicate of moths or butterflies are minjured, 
Bel sige ee ieeepe ra eae Batters may be lod 
ter are pinned out, placing a cotton wool 
soaked with the bisulphide A abe Mees te 
W. MATTEU WILLIAMS 


é Lecture Experimenta 
~ Tae result of convection in a liquid, to cause the 
appe paft of Cie eer yata er temperaturo 
lowe, may be well illustrgted by the two folowing 


rp ares lass E ET ia E E oe widis 
, one of them filled with cold the other with boiling water. 
I Poiling-tube filled with freshly prepared starch solution which 
has been coloured desp blue by gradual addition of aqueous 
solntion of iodine, and has then been heated until the colour just 
disappears, is plunged into the beaker of cold water; the blue 
colour, caused to return by the cooling of the solution, will ap- 
péar first at the bottom of the tube and then gradually creep 
Epwards, showing that the lower part of the heated liquid first 
becomes sufficiently cooled to cause the return of the colour. In 
order to insure the disappearance of this colour by heat, an 
excess of iodine must be carefully avoided. 
In the bolling water contained in the other beaker is immersed 
a bolling-tube filled with-the blue liquid obtained by adding 
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caustic soda in excess to a solution of copper sulphate and tar- 
taric acid, with which has been mixed a little mga (2 
small quantity of ‘‘set” honey): the formation W CEPLOUs 
oxide commences at the surface of the liquid, and is seen gradu- 
ally to extend to the lower parts, sho hat the upper parts 
first attam the temperature requisite to cause the reaction to 
occur which precipitates cuprous oxide. 
These experiments are of execution, and by the above 
t, or still better being jected on the screen, 
g: rendered vimble at a considerable distance. 
ueenwood College FRANK CLOWES 





Mr. Garrod’s Theory of Nerve-Force 


THe thermoelectric theory of nerve-force propounded by Mr. 
Genod (NATURE, vol. vii. p. 265) seems capable of extension. 
If a pole of metal, cased in a non-conduc sheath, were sunk 
in an ing so as to reach from the level of constant tem- 


perature to the greatest th attainable, how far would such 
pole fulfil the conditions of a sheathed nerve ing from 
the cool surface of an animal to the warmer interior? with 


so little difference of tem in £0 tal would its 
dynamic effect be at all blen PRE 

A quuter of a mile of submarme cable let down the shaft of 
our Carnbrea mine might t a sheathed nerve; and any 
existing nerye-force might there be tested. Abandoned mne- 
shafts are the terrors of our Comish moorlands, Is it 
within the power of Sclence to convert them into earth-nerves, 
say by lining their sides with non-conducting material, and then 
packing them tight with conductive alag or some kmd of metallic 
refuse? And is it posible, even in theory, to make such ea:th- 
nerves work some kind of earth-muscle? For ignorant me to 
par of this subject is ul idism (NATURE, vol, vi. p. 262). 

et ıt seems a fair extension of Mr. Garrod’s ingenious teory. 


AUGUSTINE CHUDLEIGH 
Cambrea, Cornwall 


Genesis in Borneo 


Mx. Casmgron’s paper read at the Society of Biblical Aichseo- 
logy, testifies to the early diffasion of Semitic traditions by the 
agency, ıt may be inferred, of Moslem converts, 

The sme traditonal coincidences recorded of Bornco aic 
found in New Zealand and elsewhere, and would naturally ac- 
company the diffusion of Malayan dialects thionghout Poly- 
nesis, an mfluence the duration of which may be counted by 
centurles. A. HALL 

Dec. II 





Indian Snakes 


IN a small treatise on Indian makes by Dr, Nicholson, R A., 
the author states his belief that cobras will not feed m captivity 
unless forced to, starving themselves voluntanly to death, He 
thinks, also, that jugglers ın this country either ‘‘feed ther 
cobras with liqud nourishment, or else let them loose when their 
lives are in danger,” tecaptaning them at a future time. 

To test the correctness of thu, I questioned a smake-charmer 
a few days ago, and he informed me that he fed his cobra every 
week with frogs. Jis make had then been recently fed, so he 
was told to bring it to the bungalow again ina few days. A 
frog (R. t ) was procured, and placed in the small basket 
in which the cobra was kept. The latter seized it at once; but 
as I was annous io see the whole process, which could not be 
done whilst the snake was coiled up in the basket, I requested 
the man to place the frog on the d As ıt struggled away 
{the hind limbs of the poor reptile hed been broken) the cobra 
followed it eagerly, and again and again seized it. The want of 
fi and the she of the frog, which m its inflated state ex- 

considerably the circumference of its enemy, rendered 
these aitempis ineffectual; soaemaller frog was caught, and placed 
with the as im the basket. This was swallowed in a short 
ume, the make pushing its vichm its cous, and working 
.down the hind hmbs by a lateral motion of the lower jaw, very 
nmilar to that of a cow chewing the cad. 


The large was now placed in the basket, and the cover 
ut on, and in t half an how had followed its companion, 
The cobre’s appetite was now appeared, for. after seizing a third 


frog it let ıt go, on its coaking a remonstrance. 

laughable incident o whilst the snake was following the 
frog over the gravel path. A. performing monkey belonging to the 
juggler, m a spint of mischief, or perhaps fearing that its master’s 
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p was escaping, stepped gravely after the make and lald 

of it by the tal. As a natuml consequence, round came 
the cobra and menaced the monkey, which, retreating with san- 
dry grimaces, took refuge with the juggler, in great at the 
tum events had taken. 

This cobra is a small one, and as it is one of those very pale, 
almost cream-coloured varieties, that finds no mention m Gun- 
ther’s able work, I am annous to examine it thoroughly The 
owner, however, affirms that he has to draw its fangs about once 
a month, and as he is most cautious m handlmg the reptile, it is 
probable thet the matrix has not been destroyed, and ex- 
aminetion will be safest just after the operation of extracting the 


ore, Sept. 12 š E H. PRINOLE 











CLASSIFICATION OF CLOUDS* 


« 
IX an essay on the “ Modifications of Clouds, read to 
the Askesian Society in 1802, Howard first proposed 
his classification of clouds, which has since n the 
poe received ahoni on the subject. His system 
thus stood it? ground for more than half a century, in 
spite of its defects and of the misconstruction not unfre- 
quently put on the two terms, “stratus” and “nimbus ” 
since the publication of Kaemtr’s Meteorology. These 
misapprehensions and the obscunty and confusion arising 
from them are pointed out by Prof. Poey, but the errors 
have not been followed so generally as is asserted, at least 
by British meteorologists, In a series of papers issued at 
intervals pie the past eleven years, Prof. Poey has en- 
deavoured to develop a new classification of clouds, of 
which the volume before us 18 the result. 
The following is Poey’s classification compared with 
that of Howard :— 


Poxy's CLASSIFICATION | Howaxn’s Ciassirication. 
Coad composed of | First type: canus 


First type: cirrus spicules of |Denved, — {SUTo-#tratus 
euroatrates J rise PA a 
Derved : {errecumt aa pay ype: e TA 
palbo-corras Third t status, 
Second type. cumulus si vesicular Den | 
agri cum aqueous three  pmmbas 
Derived : e eles vapour types. 


In forming his system, Prof. Poey fist stnkes out the 
“ stratus” as being from Howard’s own definition not a 
true cloud, but only “ mist ;” the “cumulo-stratus” as not 
differing really from the cumulus ; and the “nimbus” as 
being not a single cloud, but rather a system of clouds. 
He retains the word “ stratus” as part-descriptive of the 
“ cirro-stratus,” but in this case it is exclusively restricted 
to those instances where the cirrus arranges itsclf in a 
stratified form, and is not applied when the arrangement 
1s an extended sheet or continuous layer of considerable 
thickness totally impervious to the sun’s rays. To this 
latter condition, the new term “ pallium ” is applied. 

In his classification Poey arranges the clouds in the 
order in which they severally aes from the cirrus, the 
most elevated, its height being from 30,000 to 50,000 fect, 
to the fracto-cumulus, the lowest of all ; and groups them 
ito three divisions according as they are composed of 
ice-crystals, snowy particles, or vesicular vapour. 

But the most fundamental change which he has intro- 
duced into the system is the palum or shest-cloud, in its 
two distinct forms of palfio-cirrus, and pallio cumulus, 
according as it is formed from the cirrus or the cumulus, 
The pallium is the greyish, or ash-coloured cloud which 
overspreads the whole sky, and from which 1ain falls 
continually for hours or days together. Onthe approach 
of rain the-pallio-cirrus is formed by the rapid increase and 
thickening of the cirrus downwards from the enormous 


= “Nouvelle Classification des Nuages smvie d’Instroctions pour sernir h 
TObservanon des Nuages ot des Courants A i > Par André 
Posy Havane (Extrat des Annales hydromaphiques, 1872) Pans, 1873 
(7 es) 
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accessions of moisture that take place, by which this high 
ice-cold region of the atmosphere over a great extent 
and thickness, is brought to the point of saturation and 
condensation. Underneath this leaden-hued mass of 
cloud which uniformly covers the sky, but separated 
from it by a clear space, is extended the dense cloud 
covering of the is, which is formed by the 
watery of the atmosphere reduced to the points of 
condensation and precipitation. This is the true rais- 
cloud, and it is fed and increased by the rapid drifting in 
from below of torn masses of cumulus constituting the 
Jracto-cumtulys or wind-cloud, The fracto-cumulns may be 
of all sizes, has no determinate is the lowest and 
swiftest moving of the clouds, and 1s whitish, greyish, or 
slate-coloured, as may be determined by the hygrometric 
condition of the air. On the return of fine weather acces- 
sions of vapour by the fracto-cumulus slacken and then 
cease, the pallio-cumulus dimifiishes ın thickness and gra- 
dually clears away, showing through its intervals the 
pallio-cirris above it, which m its turn is broken up, re- 
vealing still higher up the delicate Taea of the cirrus. 
The pallio-cirrus is ively electrical, whilst the pallio- 
cumulus is positively electrical, the clear stratum between 
being neutral; and between these itely electrified 
strata, discharges frequently take place in thunderstorms. 
The merits of Prof. Poey’s work are very considerable, 
whether they be as expository of Howard, or 
as a contribution to this difficult branch of meteorology ; 
and it is just those meteorologists who have paid particu- 
lar attention to the observation of the clouds who will be 
readiest to recognise its merits. It must, however, be con- 
ceded that, as oe classification of clouds, as well 
as explanatory of the phenomena they present, Prot. Poey’s 
work leaves the subject in a state still too incomplete 
to warrant us in recommending his system for general in- 
troduction. Itisastep in the right direction, and will 
materially contribute to place this vitally important de- 
partment of atmospheric physics on a satisfactory footing. 
- Toward this end, what i now urgently wanted uw an 
extensive collection of the data of cloud-phenomena in all 
countries, particularly of those clouds interesting in them- 
selves or from their known relations to weather chan 
We have more than enough of unmistakeably pure typical 
forms scattered throtigh the pages of weather licerstire, 
but such do not tly assist us, in describing and clas- 
sifying many of the forms df clouds which occur. Hence 
what iréd is faithfully accurate delineations of these 
forms in their different aspects, and systematic inquiries 
get on foot into the relations of the forms of clouds to the 
mode. of their formation, to the states of the aqueous 
vapour which: compose them, and to the varying elas- 
ticity, temperature, and electricity of the atmosphere. 
` In connection with this part of the subject, Prof. Poey 
investigated in 1862-64, by means of the thermo-electric 
pile, the tem of different parts of the sky under 
different conditions, and of the clouds which across 
it. Among other highly nap | results, he has shown 
that the Cumulus, properly so called, and the cumulo- 
stratus of summer are the clouds of highest temperature ; 
then follows the fracto-cumulus, except when it comes 
after the rain which accompanies a thunderstorm, in 
which case it is of a whitish colour, very rapid in its mo- 
tion, much torn at the edges, and p of the low 
temperature prevailing on such occasions. The cirro- 
cumulus is colder than the cumulus and the cirrus the 
coldest of all the clouds, ese are very suggestive re- 
sults, We are convinced that the key to the position in 
meteorology is a better knowledge of the vapour of the 
atmosphere in its various states and chanyes; and the 
science will not make the advances it is destined to make 
till meteorologists generally recognige the necessity of 
ing their first-class observatories with the requisite 
appliances for carrying on those physical researches which 
are intimately allied to meteorology. 
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FERTILISATION OF FLOWERS BY INSECTS 
goe : . 
~ e- CR V. 
More conspicuous flowers adapted te cross-fertifisaties, and les 
conspicuous ones adapted to self-fertilisation, occurring in diffe 
rent species of the sama gintis. 


HAT has been described in the two last articles as 

ing in varieties of the same species (using 

the term “species” in its widest sense) we propose now 
to investigate as existing likewise in species of the same 


genus, 
Malva sylvestris and rotundifolia 


are two closely allied, but, as acknowledged all 
botanists, undoubtedly good and distinct species, differing 
a owers in a pee nl Bremon ai 
of Lysimachia vulgaris an er TE previously 
considered. In both these species of Malva an oval mass 
of anthers in the first place occupies the middle of the 
flower, enclosing the stigmatic branches as yet undeve- 
loped and lying close to er (Fig. 23). At a later 
period the stigmatic branches, growing out of and over- 
topping the mass of anthers, spread and bend outwards 
downwards so as to occupy nearly the same place as 
was before occupied by the anthers (Figs. 24, 25). 
therefore, seeking for the honey which is secreted an 
contained in five cavities between the lowest parts of the 
petals (n, Fig. 23) and covered by a fringe of hairs J 
carry away on their hairy bodies the large prickly pollen- 
grains from younger flowers, ee ny of them on the 
sul c papilla of the branches of the style of older flowers, 
which they can scarcely avoid grazing ip seeking for the 
honey. Hence, in both ies, whenever Insects frequently 
visit these flowers, cross-fertilisation in the manner described 
is ly effected, whereas self-fertilisation can scarcely 
take p neither spontaneously nor by means of insects, 
nearly all the pollen-grains ha been removed before 
the unfolding.of the stigmatic branches. Since, however, 
Malva sylvestris and rotundifolia grow for the most part 
in the same locali ands Hower Gudne EE canes 
at the same time, flying about and seeking for 
honey are much more likely to find out and visit the highly 
conspicuous flowers of Af. sy/vesivts than the far legs con- 
spicuous ones of M. rotundifolia; the former, when fully 
opened, presenting bright rose-coloured bells of from 40 
to 50 mm. diameter, the latter, on the contrary, light rose- 
coloured bells of only from 20 to 25 mm. 

Direct observation, indeed, fully confirms this supposi- 
tion, the flowers of M. sylvestris being always found in 
sunny weather visited by.a*variety of insects, whereas 
those of M. rotundifolia, especially when growing inter- 
mixed with Af. sy/vestris, are commonly overlooked by 
them all, Thus, during the sixlastsummers, I have observed 
on the flowers of Af. sylvesiris and collected more than 

o species of insects, many of them very uently (2 
idoptere, 3 Diptera, 5 Coleoptera, 40 Api z some 
Ichneumonidæ); whilein the same space of time 1 found 
on the flowers of M. rotundifolia but 5 species (4 Apdæ, 
1 Hemipter), and those only in single or a few cases. 

It is evident from these facts, that wherever our two 
species of Malva grow together in the same locality, M. 
rotundifolia would be rapidly extinguished, unless it were 
enabled to produce seed by self-fertilisation ; Af. sylvestris, 
on the other hand, is so commonly visited and cross-fert- 
lsed by insects that self-fertilisation, if it were possible, 
would never be effected, or only exceptionally. Accord- 
ingly natural selection must have preserved and accumu- 
lated those slight individual variations of M. rotunds/ol: 
which afford facility for self-fertilisation, whereas in 4 
cba eed os tee as a r soe being quite 

ess, might ost, in has been, completel 
orn lost. Thus in the flowers of Af. sylvestris, when 


precluded from the visits of insects by covering them with 
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a net, the anthers remain filled with pollen-grains, and 
never, or only exceptionally, come spontaneously into con- 
tact with the stigmatic branch e free ends of their 
filaments at a later period bending downwards, and the 
branches of the styles remaining considerably above them 
(Fig. 24). Conversely in the flowers of M. rotundifolia, 
when the visits of insects are prevented, the anthers, 
filled with pollen-grains, remain in so high a position, 
and the stigmatic branches bend so far downwards as to 
come abundantly into contact with the pollen-grains, sclf- 
fertilisation being: thus inevitable (Fig. 26). 


Epilobinin angustifolium and parviflorum 
differ most strikingly in a similar manner. The flower 
of E. angustifolium, being of size, brighter co- 
lour, grou in long splendid clusters, and excitin 
attention at a great distance, are so largely vimted aad 
cross-fertilised by insects® as never to have need of self-fer- 
tilisation, which has actually become impossible ; the four 
stigmatic branches unfolding so long after the maturity 
of the eight anthers, and so far overtopping them, as 
to be completely shut out from the pollen of the same 
flower. e flowers of E. parviflorum, on the other 
hand, being of smaller size, lighter colour, and single, 
are so inconspicuous that insects but very rarely visit them. 
Accordingly, its four upper anthers so closely surround 
the four-lobed stigma, which is mature at the same time, 
as to cover it largely with their pollen, whilst the pollen- 
ins of the four lower anthers lying on the way to the 
oney, cannot reach the stigma of the same or of another 
flower unless transferred by insects, 


Polygonum 


Among the many species of the genus Polygonum 
which grow m our country there are two, P. Fagopyrum and 
Bistorta, most distingmshed by their attractiveness for 
insects, which is due not only to the sire and colour of 
the single flowers and to their collection into handsome 
spikes, but also, and even more perhaps, to their abun- 
dance of honey secreted by eight globular nectaries at 
the base of the filaments- (z, Figs. 26, 27). With re- 
ference also to the frequent HaT bee them by insects, t 
these two species have been adapted to inevitable cross-fer- 
tilisation by their visitors, self-fertilisation having at the 
same time become difficult or almost impossible. The 
manner ın which this advantage has been attained being 
very different in the two species, it is evident that in this 
case the adaptation to cross-fertilisanon by the visits of 
insects cannot have been inherited from the common 
parents of the genn, but must have been acquired by the 
single species during their evolution. 

. Fagopyrun has acquired, as shown in Figs, 26 and 
27, the same kind of dimorphism which has been so fully 
explained by Darwin in Primula} and Linum.§ In 
both of the two kinds of flowers (which occur only on 
different plants) there are three styles and eight stamens 
three of the stamens closely surrounding the styles and 
opening outwards, the five others inserted more outwards, 
aae with the leaves of the perianth and opening 
inwards. An insect, therefore, visiting a flower for honey 
and pushing its head or proboscis between the inner and 
outer stamens into the base of the flower, cannot avoid 
being charged with pollen, especially in those parts of 


poa ot Deta T rae pelon to the family of bees, many of them 
acd once a botarly (Purse rage L fer fo sucking the honey of its 


+ On the flowers of P F: I have observed 41 o insecte 
among them 2: Diptera 1a Apdo, on the flowers of P. Brrterta 1 
ps epi So g Diptera Aa many of a ceca 
each species very frequently. , 
ł On tho two forms or dimorphic condition in the species of Primula and 
ther remarkable sarual relatons (Proc. of the Linn. Soc. vi (196e), Bot. 
$ the existence eg roa la ara in 
several epocies of the genus Linum, Ibid. 1843, pp. 3. 





its body which, whilst it is sucking the honey, are pressed 
against the anthers. Now, the place occupied in one of 
the two kinds of flowers by the anthers, is ied in the 
other kind by the stigmas, the same parts of the body of 
the insect which in the lone-etyled form were pressed 

inst the anthers, come into contact in the short-styled 
with the stigmas, and conversely. Thus it is inevitable 
that insects effect chiefly what is called legitimate fer- 
tilisation, f.z. transmission of the pollen of the long-styled 
flowers to the stigmas of the short-styled, and of the pollen 
of the short-styled to the stigmas of the long-styled form. 
Fertilisation by pollen of the same form, however, and 
even of the same flower, is not impossible, and in the 
short-styled flowers even” spontaneous self-fertilisation 
may happen, by pollen-grains fallmg down from the anthers 
upon the stigmas. 

The same advantage which P. Fagopyrum has attained 
by dimorphism (Darwin) er heterostyly (Hildebrand), has 
been gained in the flowers of P. Bistorta by protan- 
drous dichogamy, f.e. by the anthers so far preceding in 
their development the stigmas that in the first period of 
the flower (Fig. 28) only mature anthers, at a later period 
(Fig. 29) only ature stigmas are present, the anthers 
pa then commonly fallen off, It is readily seen that 
such flowers also, when perseveringly visited insects, 
are always inevitably intercrossed, no other mode of the 
transmission of pollen being possible than from yoanger 
flowers to the stigmas of older ones. Itis only when the 
visits of insects are completely wanting during the first 
period and the anthers remain clothed with pollen while 
the stigmas attain their maturity, that self-fertilsation by 
insects or even spontaneous selt-fertilisation is possible. 

The a attractiveness for insects, on the sage 
amon native species of Polygonum is possesse 
P. anular its flowers (Figs. 30 and 31) being of R 
size, of greenish and white or reddish colour, standin 
singly on pomba plants and offering only a sm 
quantity of pollen to insects, but, as far as I have been 
able to see, no honey. No wonder that insects are in- 
duced only ın very rare cases to visit and fertilise them, * 
and in compensation for the loss &f cross-fertili- 
sation, these little flowers regularly {experience spon- 
taneous self-fertilisation, the three inner anthers lying so 
close to the stigmas that their pollen-grains inevitably 
come into contact with them (Figs. 30 and 31), 

Of the many other native species of Polygonum, which 
are all intermediate, as to their attractiveness for insects, 
between those now described, I will only remark briefly 
upon P. Persicaria, which is of more especial interest 
because of its flowers presenting great differences of 
structure. In this species, instead of eight nectarics there 
are only five developed, and these secrete a much smaller 
quantity of honey than those of P. Fagopyrum 
and Brstorta. Its spikes of flower, moreover, being less 
conspicuous than in those species, the visits of insccts 
are somewhat rare, even in sunny weather, although far 
more frequent than in P. avicnlare.t Festilisation by 
insects, consequently, is by no means secured. Cor- 
responding to this uncertain agency of insects the sexual 
oigans of the flower are ina ee con- 
dition, undecided, as it were, between adaptation to cross- 
fertilsation by the visits of insects, and to self-fertilisation. 
Thus, of the eight stamens, sometimes only the five outer 
ones are developed, the three others being reduced to rudi- 
mentary filaments ; and this condition is ap ntly the 
most favourable to cross-fertilisation, as any oney-seek- 
ing insect must touch the anthers m every flower with 
one side of its proboscis, the stigma with the opposite 
side, to which it thus cannot fail to transfer pollen-grains 


* After having repeatedly in vain watched P, evtculers in very hot 
moons of the month of Angust 1871, I succeeded ino seme 
men- 


S i (Aaria acres, ‘Aeron eas de Saad L, and Mel: 
rı L) naung its 
+ I havo obesrred in the fowers of P. Perncaria altogether 11 species of 
insects, among them 7 Diptera, and these xs the most frequent weltors, 





most of the flowers show an intermediate condition, havin 
only one or two of.the three inner anthers derelaped, 
5 g s A > . ` 





” Fig as.—Gexual organs of Madea in thetr first period, longi- 
at sol aeniea eee a, anthers; 


Without referring to many other genera which I have 
ascertained to contain species quite analogous to those just 
d * we may, I think, admit as a summary of the 
recorded facts, the following propositions :—In many 





Fic s6 —Side viow of the Joug-etyled flower of P 
sigar, Fia. #7 —Side view, of the abort 
wis eos neces period 
7 fertilisation. Whenever, on the contrary, another variety 
of the same species presents so httle attraction for in- 
eS sects as to remain commonly overlooked by them, only 





at 





Fic 0.-—Flower of Poiyponum aviculari 
anthers 5 s’, inner anthers; sf, i 
z latoralty, two leaves of the peranth having been removed. 
such individual peculiarities as induce self-fertilisation 
i . have heen preserved and accumulated by natural selec- 
7 ana cael Stellaria, Cerastium, Rubus, Veronica, Carduus, Hieracium, 
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vary and have always varied 





species the flowers 


in size, colour, the quantity of secreted honey, and con- 
size, quantity 3 


sequently in their attractiveness for insects, Whenever 
in such a varying species the one variety possesses such a 
degree of attractiveness for insects as to receive sufficiently 
frequent visits from them, those variations which afford 





— view of the sexual of M. ris, Seon 
Fra. ax.—Side } oon tytwestris, timos 


facility for cross-fertilisation by insects have always been 
preserved and accumulated by natural selection, whereas 
the possibility of self-fertilisation has at the same time 
frequently been lost. Hence we may infer that cross-fer- 
tilisation is more advantageous to a plant than gelf- 





fe ie *. 
Fi perianth noctaries : a, anthers; 
flower. Eee tulsa view OF the flower of Peipgameems Bistorta in its first ponod, Fra, 99,—Side 


having been removed #, 


tion, whereas cross-fertilisation by insects has frequently 
become very difficult, although never quite im- 
possible. Hence we may infer -fertilisation is by 
no means absolutely disadvantageous to a plant, but only 
when the offspring of self-fertilisation has to struggle for 
existence with the g of cross-fertilisation. 

There is another ous point about the recorded facts, 
We have seen that more and less attractive flowers 
adapted to cross- or to self-fertilisation sometimes occur 
in slightly differing, sometimes in well-marked varieties, 
sometimes in dou sometimes in good and distinct 
species, ? 

If we ee he prnoiple oi: Srolntons and view 
species as origina m varieti eties as 
from slight individual differences, we may conte Hae 
recorded facts as enting and explaining one of the 


Many ways in whi reviously varying forms have been 
transformed byuaturalasloction nth different and diverging’ 
species, HERMANN MULLER 
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POLARISATION OF LIGHT* 
IL 

THE experiment described in the previous article, in 
which the rays reflected from the pile of glass plates 
are extinguished by the analyser when in one position 
while those which have been transmitted are extinguished 
when the analyser is in a position at right angles to the 
former, shows that the vibrations of the ected and 
refracted rays, so far as they become polarised, are at 

right angles to one another. And further, if these ra 

be severally examined with a plate of tourmalin, it will 
found that the vibrations of the reflected ray are executed in 
a direction perpendicular to the plane of incidence, and 
ee of the refracted ray in a direction parallel to that 

e 

The same general reasoning as that used in the case of 
tourmalin plates will serve, if not as actual proof, at all 
events as illustration in this case, Thus, suppose that a 
ray whose vibrations are perpendicular to the plane of 
incidence, that is, parallel to the reflecting surface, fall 
u on a piate of glasa; then there is no apparent reason 
why a gein the angle of incidence should modify 
the reflection and refraction, so far as they depend directly 
upon the direction of the vibrations. The vibrations 
cannot undergo any change of direction on one side 
rather than on the other by incidence on a surface to 
which they are , and will consequently remain 
parallel to themselves even when the incidence has taken 
lace. And since the reflected and refracted rays both 
te in ae lane “a incidence, the vibrations ee are 
icular to that plane and consequently to every 
ine in it) will fulfil the pptical condition of being perpen- 





dicular to the rays in question. But if the vibrations 
of the incident ray take place in the plane of incidence 
it is difficult to conceive that the results of reflection and 
refraction should be unaffected by a change in the angle 
of incidence. There are two mathematical and mecha- 
nical principles which, when eppiied to the case of vibra- 
tions in the plane of incidence, lead to the conclusion that 
if the ray be incident at such an angle that the reflected 
and refracted rays are perpendicular to one another, there 
can be no reflected ray. 

A general ee of this very curious result seems 
difficult ; but the following considerations may perhaps 
tend to elucidate the subject. Reflexion is gen y, 
perhaps always, accompanied by refraction. Bodies are 
visible in virtue of rays which, after reflexion from their 
surface, meet the eye. But the natural colours of bodies 
so seen are due to rays which are not refiected until they 
have penetrated to some, although inconsiderable, depth 
below the actual surface. During this penetration the 
light has been deprived of certain of its component rays, 
and emerges as a reflected beam covered with the remain- 
ing or complementaiy tint. And although the colourless 
refledian from polished surfaces is an apparent exception 
to the rule, it may still be the fact that this is only a 
limiting case in which the penetration isa minimum. If 
this be so, we may fairly conclude that refraction is the 
ruling feature of the phenomenon, and that it in some 
sense precedes reficxion. With the change of direction 

* Continued from p. 139. 
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of the ray involved in refraction it is in the highest degree 
robable that a change of direction of the vibrations 
supposed always to be in the plane of incidence) will be 
also involved. The simplest supposition would be that 
the vibrations within the medium are perpendicular to the 
refructed ray ; and that the intensity of the reflected light 
is due to that part of them which can be resolved in a 
direction perpendicular to that of the reflected ray. If, 
therefore, the refracted and the reflected rays be perpen- 
dicular, so plso will be their vibrations, and consequently 





, f 
Fra. ro, Fic rr. 
no part of the vibrations constituting the former can be 
resolved in the direction requisite for the latter. In other 
words there will be no reflected ray. 

The above remarks give, it must be admitted, no me- 
chanical theory of reflexions, nor indeed do they pretend 
to be even a rough explanation of the facts. They merely 
amount to this: If reflexion depends priafarily upon 16- 
fraction, and the known law of reflexion obtains inde- 

dently of all questions of polarisation, then when the 
incident vibrations take place in the plane of incidence 
no reflected ray, whose direction is perpendicular to that 
of the refracted ray, can be uced. 

We next come to the subject of polarisation by double 
refraction. There are a large number of crystals which 
have the pro of generally dividing every ray which 
passes through them into two. But the extent of separa- 
tion of the two rays varies with the direction of the inci- 
dent ray in reference to the natural figure of the crystal. 





In every double refracting crystal there is at least one, 
and in many there are two, directions in which no such 
separation takes These directions are called optic 
axes. The relations between the forms of crystals and 
their optic axes, and optical properties arising therefrom, 
will be explained later. 

Of such crystals Iceland spar is the most notable in- 
stance. If we take a block of such spar split into its 
natural-shape, a rhombohedron, Fig. 9, and for conveni- 
ence cut off the blunt angles by planes perpendicular to 
the line joming them, a b, it will be seen that a ray of light, 
transmitted perpendicularly to these planes, that is 
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parallel- to the line joining the blunt angles, is not 
divided In fact, the riage either of the aperture of the 
lantern projected on a screen, or of an object seen by the 
eye in the direction in question, appears single, as if 
passed through a block of glass. The direction in 
uestion (viz, the line a b itself, and all lines passing 
through any ‘pert of the ari el to a b), is 
called the optic axis of the If, however, the 
crystal be tilted out of this position m any direction 
it will be sean by the appearance of two i es instead 
of one, that the rays are divided into two. The angular 
divergence of the two sets of rays, or what comes to the 
same thing, the separation of the two i depends 
upon the angle through which'the crystal has turned ; 
or, as it may also be exceed, upon the angle between 
> the directions of the incident ray and the optic axis of the 
crystal When this angle amounts to a right angle, the 
separation is at its greatest ;eand if the crystal be still 
further turned, the i begin to come together aoe 
until, when it through another right angle, they 
Eoo of Ee doubling th called 
This se ion, or doubli e rays, is 
double refraction.. And the following i iN will 
. show that one set of rays follows the ordinary law of re- 
fraction, while the other follows a different law. Th 
~- image produced by the first set of rays is, in consequence, 
called the ordmary, and that produced by the second the 
extraordinary image. Let us now take a sphere of Iceland 
spar, which will act upon the rays ing from the lamp 
asa powerful lens. In every position in which it is ed 
i produco bwo iege on E sran: ba t in 
which I now place it the two images are concentric, dįffer- 
ing only in this, that one is larger than’ the other. The 


"+ direction in which the light is now passing is that of the 


optic axis; and it is to be observed that, although there 
is a difference inthe magnifying of the two i there 
is still no divergence of rays, or separation of images in 
the sense used before, In fact, if we suppose the curva- 
ture of the lens to be gradually diminished, we should 
find the difference of the sizes of the two i as well 
as the absolfte size of both, diminish; until when the 
surfaces of the lens becarie- flat, the difference would 
vanish, and the two images would absolutely coincide. 


This difference in the size of the images shows, more- 
over, avery important property of double refracting crys- 
tals, The amount of ction produced by a transparent 


medium standing in air depends, as is well known, upon 
the velocity with which aray of light traverses the medium 
compared with that with which it traverses air. The smaller 
the velocity in the medium, the greater the refraction. 
The greater the refraction, the greater the ifyi 
power of a lens constructed of that medium. Hence in 
the two concentric images we can at once point to the 
system of rays which has traversed the at a lower 
velocity than the other. 
Let us now turn the round into some other 
osition, so that the direction of the optic axis shall no 
Pinget coincide with that of the rays the lamp or 
from the object. During this process one of the images, 
the larger, remains stationary, as would be the case with 
the single image, if we had used a sphere of glass. This, 
therefore, is the ordinary image, other shifts about, 
separating itself from the first, until the crystal has been 
_ turned through half a right angle, and then drawing back 
in until the crystal swept round through a com- 
ie right angle. This is, consequently, the extraordinary 


a aie e a a ae 
thřough a right angle, the extraordinary image is no 
longer cienia bat eed ee major axis of 
the ellipse lies in the direction in which the motion has 
een E ng raat eHe a iou 
which the sphere ` tumed. This is due 
to the fact, shown above, that the nearer the direc- 
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tion of the incident rays to that of the optic ari 

the less the divergence between the ondary and 
the extraordi rays. The distortion of the oe 
when the sphere turned through half a right angle 

due to the difference of angles between the optic axis and 
the rays which enter the on one side and on the 
other of the central ray of the beam coming from the 


lam A 
That the ra forming each of the images are polarised, 
and that the direction of their polarisation is different, is 
easly shown by interposing a p. of tourmalin or other 
polarising instrument between the lamp and the sphere of” 
. But inasmuch as the polarisation in many positions 
the sphere is far from uniform, the phenomenon be- 
comes rather complicated; and the c cter of the 
poison af the two images is better studied by using 
t instead of curved surfaces for ing the rays. 
For the se in there is, perhaps, no better 
instrument than the double-image prism. this consists 
of a combination of two pri one of Iceland spar, so 
cut that the optic axis is par to the refracting edge ; 
the other of ira ond usually having a refracting vee 
equal to that of the spar. The rays ing through the 
crystal prism being perpendicular to the optic axis, under- 
o the greatest ion possible. And the chromatic 
ispersion caused by that prism is corrected or neutralised 
aeg in the case of the extraordinary, and nearly so in. 
that the ordmary ray, by the glass prism which is 
placed in a reversed position. In this arrangement the 
extraordinary image occupies the centre of the field, and 
remains fixed wine the double-image prism is made:to 
revolve in a plane perpendicular to the incident rays ; 
while the ordinary image is diverted to a distance from 
the centre, and revolves in a circle about that centre, 
when the prism revolves, _ - 
If the nature of the light in the two images thus formed 
be examined by any polarising instrument, rt will be found 
to be polarised in both cases; but that the vibrations in 
the one image are always dicular to those in the 
other. And in particular the vibrations in the extraor- 


dinary i are pan and those in the ordinary are . 
Pp RR angie ae 
n these principles polarising and analysing instru- 


ments have been constructed by various combinations of 
wedges or prisms of Iceland spar, the details of which it 
is not necessary to describe in full, But the general pro- 
blem, and object pr: in all of them has been to cause- ` 
such a separation of ordinary and extraordinary rays, 
that one set of rays may, by reflexion or other methods, 
be further diverted and afterwards thrown altogether out 
of the field of view. This done, we have a single beam of 
en a polarised light and a single image produced _ 

m it. : j g 

One such instrument, however, the Nicols prism, on 
account of its great utility and its very extensive use, de- 
serves description. A rhombohedron of Iceland spar 
double of its natural is taken (see Fig. 10) ; and one 





of its terminal faces P, which natural! an angle of 
71° with the blunt edges K, is cut off obliquely so asto 
give the new face, say P’ (not given in the J} an in- 


clination of 68° to the edges K. The whole block is then 
divided into two by a cut through the angle E in a direc- 
tion at ngbt angles to the new face PF”; the faces of this 
cut are then carefully polished, and cemented together 
again in their onginal pomtion with Canada balsam. 
Fig. 11represents a section of sucha prism made by a 
plane passing through the edges K (Fig. 10) A ray en- 
tering as a b is divided into two, viz, bc the o , and. 
bd the extraordinary. But the refractive mdex of the 
Canada balsam is 1°54, f.s. intermediate between that of 
the spar for the ordinary (1°65) and the extraordinary (1°48) 
rays respectively; and in virtue of this the oe 
undergoes total reflexion at the surface of the K 
while the extraordinary passes through and emerges ulti- 


d 
7 (J 
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mately parallel to the incident ray. Fig. 12 shows an 
end view of a Nicol’s prism, the shorter diagonal in the 
direction of vibration of the emergent polarised ray, 

Two such instruments, when used together, are respec- 
tively called the “polariser” and the “analyser,” on account 
of the purposes to which they are pat. These, when placed 
in the of a beam of Tight, give rise to the following 
phenomena, which are, in fact, merely a reproduction in 
a simplified form of what has gone before. 

When polariser and analyser are placed in front of 
one another, with their shorter diagonals parallel, that 
is, when the vibrations in the image transmitted by the 
one are parallel to those in the image transmitted by the 
other, the light will be projected on the screen exactly as 
if only one instrument existed. If, however, one instru- 
ment, say the analyser, be turned round, the light will be 
seen to fade in the same way as in the case of the tour- 
malin plates ; until, when it bas been turned through a right 
angle, or as it is usually ressed, when the polariser 
and analyser are crossed, the light is totally extinguished. 

In the complete apparatus or polanscope, we may 
incorporate any system of lenses, so that we may 








tlo 44 


make use of either parallel or convergent light, and 
finally focus the image produced upon the screen or 
upon the retina, At present we shall speak only of the 
phenomena of colour produced by crystal plates in a 
parallel beam of polarised eht-chramatic polarisation, 
as it 18 called, with parallel light 


Various forms of polariscopes have been devised, whereof 
the three described below may be regarded as the most 
important 


- Fig. 13 is an elevation of one of them. When used in 
its sunplest form, the frame F carries a plate of black 
glass which is capable of revolving about pivots in the 
uprights. ‘The positions of the source of light and of the 
frame must be adjusted so that the plate will receive the 
incident hght at the polarising angle, and reflect it in 
the direction of the eye-piece which contains a Nicol or 
other analyser. The objects to be examined are to be 
placed on the diaphragm E, 

This mstrument may be converted into another form, 
due to Norremberg, by placing a silvered mirror horizon- 
tally at H. The plate of black glass must be removed 
from the frame F, and a plate of eas eters lass substi- 
tuted for it, which must be so inclined that the light fall- 
ing upon it shall be reflected at the polarising angle per- 
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pendicularly towards the horizontal mirror. The object 
may be placed on the diaphragm E as before. But it may 
also be placed on the diaphragm D below the polarisin 
plate F, and in that case the eye will receive the poes 
ray reflected from the mirror ; and the polarised 1ay will 
have passed, before it reaches the eye, twice through the 
crystalline plate placed between the mirror and the 
polariser. The result is the same as if, in the ordinary 
apparatus, the polarised ray had passed through a plate 
oF double the thickness. If the plate does not fill the en- 
tire field of view two images of the plate will be seen, the 
one larger, as viewed directly, the other smaller, as viewed 
after reflection from the horizontal mirror; the first will 
show the tint due to the dctual thickness of the crystal, 
the other that due to a plate of the same crystal, but of 
double the thickness. 

A further modification of this instrument will be de- 
scribed hereafter. . 

W. SPOTTISWOODE 


(To be continued.) 





GALILEO'S WORK IN ACOUSTICS 


N looking through the “Dialoghi delle Nuove Scienze” 
of Galileo, I came unexpectedly on a passage * con- 
taining two remarkable discoveries in acoustics, which I 
Eaa have confidently referrred to a much later age. 
For the sake of such of your readers as may share the 
same erroneous impression, I hope you will allow me to 
gre m NATURE, a short account of these results. 
e first is a ectly accurate explanation of the phe- 
nomenon called “resonance.” Every pendulum has a fixed 
iod of oscillation peculiar to itself. Even when the 
‘ bob” is of considerable weight it 1s sible to set it 
swinging through a large arc by merely blowing against it 
with the mouth, provided the successive puffs are properly 
timed with reference to the pendulum’s period of vibra- 
tion, In the same way a single ringer can, by 
pulling, throw the heaviest bell into oscillations of such 
extent as to be capable of lifting half-a-dezen men who 
should hang on to its rope, off the ground all together. 
When a string of a musical instrament is struck, its vibra- 
tions set the air in its vicinity trembling, and the tremors 
thus set up spread themselves out through space. If they 
fall on a second wire in unigon with the first, and there- 
fore prepared to execute its vibrations in the same 
poe the effects of the successive impulses are accumu- 
ed, and the wire’s oscillations can be distinctly seen to 
go on dilating until they have attained an extent equal to 
those of the wire originally struck. 

Anyone who looks into the chapter on resonance in the 
“Tonempfindungen” will see that the account of the phe- 
nomenon given by the greatest living acoustician is, in 
principle, identical with that of Galileo. 

The second point to which I wish to draw attention is 
an experiment involving the earliest direct determination 
of a vibration-ratio for a known musical interval. Galileo 
relates that he was one day engaged in scraping a brass 

late with an iron chisel, ın order to remove some spots 
rom it, and noticed that the passage of the chisel across 
the plate was sometimes accompanied bya shrill whisthog 
sound. On looking closely at the plate, he found that the 
chisel had left on its surface a long row of indentations 
parallel to each other and separated by exactly equal 
intervals. This occurred only when the sound was heard . 
if the chisel traversed the surface silently, not a trace of 
the markings remained, It was found that a rapid passage . 
of the chısel gave rise to a more acute, a slower to a less 
acute, sound, and that, in the former case, the resulting 
indentations were closer together than they w in the 
latter. After repeated trials two sets of markidgs were 
obtained which corresponded to a pair of notes making 


* Opere complete di Galleo Galilei, Vol xi. pp ọy-rro (Firenre.) 
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an exact fifth with each other; fae ee eae 
number of indentations contained jn open lee 
each series, ıt appeared that for 30 Pot ¢ lower tad 
there were 45 of the higher, which numbers aré in the 
exact proportion (2 : ae which connects the lengths of two 
y tense g that interval. Galileo, who had 
t a tremor pass See ae to his hand at each ex- 
periment, inferred that-what really determined & musical 
Treron] was the ratio of the numbers of vibrations per- 
formed in equal times by its constituent notes, and that 
that ratio was in as that of the lengths of the wires 
producing them. In order to bring out the crycial nature 
of his experiment, he goes on to remark, with extreme 
acuteness, that there was, prior’ to it, no reason for re- 
garding the relations known to connect musical intervals 
with the E Gael E oe 
senting such intervals, With equal propri lige geen the 
-ratio of the fenstons under which ei wires 
lengths emitted sounds forming an interval be whet a as 
its representative. In this case we should obtain the in- 
verse square root of the ratio resulting from the former 
mode of comparison, Thus Galileo’s ent alone 
supplied decistve ground for concluding that the relations 
of between similarly circumstanced wires, likewise 
governed those of period between corresponding ` aerial 
vibrations, 

Prof, Tyndall, in referring to the above experiment, has 
described it as performed “by passing a knife over the 
edge of a piastre ” (“ Sound,” 2nd ed., p. 51). This is'an 
obvious mistake caused by incorrect translation. Galileo 
was scraping “una piastra d’ottone,” te., not “a piastre,” 
but “a plate of brass.” An excellent numismatist assures 

. me that the material mentioned is alone decisive of the 
point, the piastre in Galileo’s time being in made- 





of silver. SEDLEY TAYLOR 
pale HOOSAC TUNNEL 
HE follo facts respecting the Hoosac tnne i in 
which ngs from east and west communi- 


cated on Nar 28, may por of interest, The moun- 
tain penetrated is ‘part ot the chain of mountains that 
skirts, at a distance of two or three hundred miles 
inland, the Atlantic coast of-the United States ; of which 
the Blue Ridge in Vi the Alleghanies in Penn- 
pens the Catskills and Adirondacks in New York, 
e Green Mountains m Vermont, and the White Moun- 
tains in New Ham are prominent examples. 
Hoosac Mountain has two summits, the eastern’ being 
2,210, and the western 2,508 ft. above tide- water. 
bea ae rise has been the subject of various under- 
erent contractors, and the greater part of 
tree alee work during the years from 1848 to 1863, in 
length but one-twelfth of the whole was on a 
smaller scale than the subsequent plan adopted, and had 
to be much enlarged and strengthened. The present 
contract requires a clear width of bore of 24 ft. and a 
height of 20 ft. ; the total length of the tunnel is 25,031 
ft, A central shaft pierces it from above, at a distance 
of 12,837 ft. from the eastern, and :12,194ft from the 
western . The shaft has a depth of 1,038 ft., and is 
of elliptical form, its major axisis 27 ft. being coincident 
with the line of the tunnel ; its minor axis is 15 ft. The 
grade of the tunnel slopes up to the shaft from both ends, 
with a rise of 2674 per mile. The shaft is not placed at 
the lowest point between the two summits of the moun- 


`", tains, as the exigencies of the work at the western ex- 


tremity, and the presence of a stream of water at the 
point of lowest d a Pe a site half a mile nearer 
Be weaven poral ore le. The tunnel is 767 ft, above 
tide-water at its extremities, The temperature within 
averages 58 F. 

The total excavation is about 1,000,000 tons of rock., 
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ming somewhat over 1,450,000 days’ work The 
tag pi mica schist, similar to 
that of the arid miners found it on the 
edge of the foHations and to hang tog after 
the blast. They compared operation of working in 
it to pulling boards endwise from a pile of lumber. ck 


of this character was found continuous until a point was- 


teached within about 5,000 feet west of the central shaft. 
At that point the proportion of mica was diminished and 


the rock began to lose its foliated stru becoming 
more homogeneous or granitic. In fact it ht be cha- 
racterised in general terms as granite with the ients 


different] 


Daca pan some ic and in others quartz pre- 
er to penetrate with the 
drills, but 


ae more a siio with the blast than 
the mica schist. 


The chief trouble was occasioned by what received the 
name of “demoralised rock.” This was rock saturated 
with water, which, exposed to air, disintegrated into mete 
mud, rendering the support of masonry absolutely neces- 

. The tunnel will not probably be ready for railway 
trafic before next July, as there is yet much work to be 
done, the total cost at that date, it is estimated, will not 
fall art of 12,500,000 dols. 





NOTES 


Ow Monday last the French Academy of Sciences named Mr. 
J. Norman Lockyer, F.R.S., one of its Correspondents, to fill the 
place rendered vacant in the Astronomical Section by the death 
of Encke. Wo beheve that the following is a complete list of the 
English scientific members of the French Institute at the present 
time :—Foreign Members—Prof. Owen, Sir C. Wheatstone. 
Correspondents : Geometry—Prof. Sylvester. Mechanics—Sir 
Wm, Fairbeim. Astronomy—Sir G. Airy, Mr. Hind, Prof. 
Adams, Prof. Cayley, Sir Thomas MacLear, Mr. Lockyer. 


“Geography and NavigaHon—Admiral Richards, Dr. Livingstone. 


Physics—Dr, Joule, Chemuistry—Dr, Frankland, Dr. Willlam- 
son. - Mineralogy—Sir C, Lyell, Prof. W. H. Miller, Botany— 
Dr. Hooker. Anatomy and Zoology—Dr. Carpenter. 


AT the meeting of the Paris Academy of Sciences, which took 
place on December 22, the places of Correspondents in the 
Physical Section, vacant by the death of M, Hansteen, and the 
election af Sir C Wheatstone to a foreign" associateship, were 
filled. up by the election of MM. Angstrom and Bullet. 


Har Mayssty’s Commissioners have resolved to commence, 
in connection with the seres of international exhibitions, per- 
manent collections which shall illustrate the ethnology and geo- 
graphy of the different portions of the British dominions, and 
ultimately form a great national museum of the empire upon 
which the'sun never sets. They will be arranged for the present 
in the galleries of the Royal Albert Hall, Many portions of 
the empire are inhabited by aboriginal races, most of whith aa 
undergoing rapid changes, and some of which are disappearing 


altogether. These races are fast lowing their primitive charac- - 


teristics ‘and distinguishing traits. The collections would em- 
brace IHe-size and other figues representing the aboriginal in- 
habitants in their ordinary and gala costumes, models of their 
dwellings, samples of their domestic utensils, idols, weapons of 
war, boats and canoes, agricultural, musical, and manufacturing 
instruments and implements, samples of their industries, and in 
general all objects tending to show their present ethnological 
position and state of civilisation. It is proposed to 1ecetve for 
the Exhibition of 1874 any suitable collections, which will be 


-grouped and classified hereafter in their strict ethnological and 


hical relations, As, however, there ‘is at present grent 
public interest in the various tribes inhabiting the West Coast o 


e 
e 


proportioned at different localities, in some | 
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Africa, including the Ashantees, with whom this country is at 
war, nll objects ielating to the Ashantees, Fantees, Dahomeys, 
Houssas, and the neighbouring tribes are especially desired, 
The Indian Emprre, the Eastern Archipelago, and the islands of 
the southern hemisphere, are also able to afford abundant and 
valuable materials for the proposed museum, of which it is be- 
leved that the nucleus can be formed at once from matenals in 
pirate collections, Her Majesty’s Commissionas confidently 
appeal to the civil, military, and naval officers of the Bntish ser- 
vice throughout the Queen’s dominions to assist them in these 
collections, Her Majesty's Commissioners have secured the 
services of emment gentlemen to advise them from tme to time 
in giving effect to these Intentions. It is requested that offers of 
gifts and loans of objects should be made known at once to the 
Secretary of Her Majesty's Commissioners, Upper Kensington 
Gore, London, S. W. 

IN 1eference to recent communications on the rate of stalag- 
mitic deposit, Mr. Thomas K. Callard wnites to sey that 
he thinks the piobabilty is that the rate of deposit in 
Kent’s Cavern was not uniform, ‘‘for, when the thick 
forest (the habitat of the animals whose bones are found 
in the cave) left an accumulation of decayed vegetation on the 
soil, we had the natural laboratory where the rain would find 
the carbonic acid, to act #8 a solvent upon the calcareous earth, 
and as this acidulous quid percolated through the soil and 
dripped into the cave, we have the origin of the stalagmite ; but 
as, by the axe of man, the forest decreased, ın that propoition 
the chemicals lessened, and as a consequence the deposit dimi- 
nished. Besides the diminution of the solvent, every year that 
the operation was going on the material that composed the 
stalagmite must have been decreasing in the superjacent soil, so 
that the bicarbonate of lime which now takes two centuries to 
cover one-elghth of an inch, might have been, in days gone by, 
the work of much shorter time.” Mr. W. Bruce Clarke 
writes that he vimted, about ten years ago, a cavern near 
Buxton, commonly known as ‘‘ Poole’s Hole,” and observed some 
stalagmite, probably * ım. in the back, had become depo- 
sited upon the gas-pipes, which were used to light the cave, 
and had been laid down six months before. At this rate, 
granting that the depomt had been six months in acquiring 
a thickness of bin., rin. would be deposited in four yess, a 
rate of depomt even more iapid than that (viz. f in. ın fifteen 
years) mentioned by Mr. Curry ın the number of NATURE for 
December 18. It must be remembered, however, that though 
at one particular spot in ‘‘Poole’s Hole,” rin. of stalagmite 
might be deposited in four years, the same rate would probably 
not be maintained all over the cave. 

TEE Sub-Wealden Exploration has proved farmore expensive 
than was at first anticipated, and additional funds will be required 
to complete the desired depth of 1,000 ft. A third sum of 1,000/, 
has now beer promised, and this will form the besis for fntuie 
operations. This amount includes 200 /. from the Duke of Devon- 
shire, 100/. from Lord Leconfield, 5o. from the Earl of Ash- 
burnham, 50/. from the Royal Society, and 254 from the Duke 
of Norfolk. : These sums will be collected as the work proceeds, 
and additional contributions aie sclicited. The impoitance 
attributed to the enterpnse by Profesor Phillips in the Geolo- 
gical Section, during the last meeting of the British Association 
at Biadford, ts an additional proof, uf any were needed, of the 
expediency of completing the investigation. 

Pror. OWEN, who is suffering from a troublesome bronchial 
affection, Is spending the winter in Egypt. 

Mr, J. ALLEN, of Clifton College. has ben elected to the 
Natural Science Exhibition at St. John’s College, Cambridge 
(50. per annum tenable for three years). The examiners reported 
that the merits of Mr. Lodge were very nearly equal to those of 
the successful candidate. There were ten candidates. 
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THE Caspian Sea is extremely rich in vuious sy -ties of L-h, 
many of these oceuning ın prodigious numbers, n'c., a 
cording to Alexander Schults, the yield iw very much ::ec ic 
than that of the Grat Bank of Newfoundland, Thus im we 
single district 15,000 stuigeon ae frequently taken io a doy, .. 
when the fishing is intcrupted for tuenty-‘ou hours the waters 
become almost choked by the abundance of fish, which me so 
numeious as to press each other cut upon the shore. The totel 
yield of the Caspian Sea for one year in fish and fish products 
has been estimated at 13,000,000 /ouds (about 459,430,000 
pounds avoirdupois), worth about 12,000,000 dols, There are 
several varieties of sturgeon amorg the fish taken, including the 
sterlet, as well as the carp and other cyprinoids, the salmon, 
the Coregonus (mmular to the white-fish of the Amer.an lake ), 
several kinds of herring, &c. A peculiar phenomenon claci.ul 
especially among the sturgegn is that of a kind of winter shep, 
At the approach of cold weather they seek the deep portun of 
the 1ivers, and remain there in a state of torpor, dunng wlacn 
they secrete a visad matter which forms a coating over the 
entire body, called by the fishermen a Ad/trse, During ‘Lis 
period they appear to eat nothing, their stomachs alurys bem: 
found entirely empty. 


Mr. DALL of whose movements as n surveyor and explore 
in the Aleutan Islands in behalf of the Coast Survey we Lave 
advised our readers from time to time, returned on the 8:h Nov. 
to San Fiancisco, where he will spend the winter m prepming 
his report to Prof. Peirce. Part of his labours had spcciel 
reference to the selection of a suitable Jocality fo. an mwe. 
medite land station for the proposed Pacific cable betw. un 
the United States and Japen, Mr. Dall expects tu retmn in te 
spring to finish his explorations on the islands, 

AMONG recent discoveries of valuable mincials in Auru lir 
is that of iron in the form of magnetic iron, and broy n bena- 
tite at Wallerawang, Victoria, in close proximity to luce tear, 
fire-clay, coal, and a railway station. 


THE Italian Scientific Commission, apfbinted tò cx- 
mme, from an anthropological point of mew, tle res. r» 
of the Italan poet Petrarch, and to pub'sh the sout 
of its observations at the centenary cf the great poct, pii- 
ceeded, we learn fiom La Nature, 10 the beginning of Decem er 
to open the um of red granite, &mid a large gatheuing of people 
The bones, instead of being cortained m a coffin of wood cr 
metal, were spread upon a simple plank, and were of an anb.r 
colour, mout, and partly mouldered. The cranium, of media 
size, was intact, the frontal bone much developed The jin» 
still contained many teeth, among which were a numberof mu us 
and incisois very well preserved. The orbits were very la i, 
Nearly all the vertebrie and ribe vere found. The boneso ue 
pelvis were in good condition, as also the scapula, the hume u, 
and the other bones of the arms; the apophyscs of the fern 
were very promment. Theie was discovered also a quant y «{ 
small bones which probably composed the hands anl the te 
The vestments were reduced to a dark powder. Froa the 7. 
and length of the bones, we may conclude that Petrach we. a 
man of middle height and iobust constitutivn. 


AT one of the last sittings of the French Academy of M. ci- 
cine, says La Nature, M. Devergie read a 1emarkable icport ou 
the prize of the Marquis d’Ourches, a prize of 25,000 francs, to 
be given to the man who should discovei an infallible mcthee ci 
recognising ceitain death. The method must be to: mpler.s to 
be at the command of the most ifiterate ond inde. Bes: a thas 
prize, the testator instituted another of 5,000 franca for the di - 
covery of a scientific method of arriving at the seme rsai. ‘The 
value of the prize of 25,000 francs ha» tempted people of ail 
clases and all conditions; thus the Academy has received 102 
memoirs, not counting those which arrived after the expiration 
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of the time announced for their reception. Of these 102 me- 
moirs, only 32 were judged worthy of serious examination. But 
no one has gained the famous prize of 25,000 francs, which the re- 
fore reverts to the testator's family. As to the prize of 5,000 
franca, it will probably be divided among various competitors 
who have presented interesting memoirs. 


` Ag the Annual Meeting of the Institution of Ctvil Engineers, 
held on December 23, it was stated that on the goth November 
last, the number of members and associates was 1,994. On the 


subject of finance, it was stated that during the last fourteen’ 


years the savings had amounted to something like 2,000/. per 
annum, on the average. The receipts are now nearly 9,000/. per 
annum, while the ordinary expenditure was only 6,000% per 
annum. What with trast funds, investments, and cash balance, 
the Institution has 30,2332 8r. 6d. at its disposal The library 
numbers 10,443 volumes. ° : 


Wr would draw the attention of our London readers to the 
advertisement in this week’s NATURE with regard to the Junior 
Philosophical Society, meeting at 6a, Victoria Street, S.W. We 
believe we havo had occasion to speak of it before, as one whose 
object and method of work are commendable. 


THE January number of Petermann’s Gegraphisches Mitthal 
ungen, contains a contribution by Dr. Nachtigal giving valuable 
details concerning the various Pagan tributaries to the kingdom 
of Baghirml. Dr. Meyer gives some statistics of the inhabitants 
of the Phillppine Islands, whose number he estimates at 
7,451,352. In the same number is a communication from 
Dr.. Miklucho-Maclay, dated Batavia, October 25, 1873, in 
which he maintains that the Papuas and Negritos belong to the 
same race, notwithstanding that the former are dolichocephalic, 
and the latter brachycephalic. 


Tur principal article in Guido Corws excellent Italian Geo- 
graphical Journal Cosmos, is on “Recent Expeditions to New 
Guinea.” 

Tire “Secor Report of the Committee on Boulders ap- 
pointed by the Royal Society of Edinburgh,” contains much 
interesting information which will no doubt be ultimately of 
service to geologists, 

We have received the first nugnber of Zhe Argonaut (Hodder 
and Stonghton), a journal started by “a number of young fellows 
who are just entering on the bolder thoughts or the more active 
duties of manhood,” for the purpose of discussing questions in 
which all earnest young men take an interest. It professes to be 
devoted to no party either in religion, politics, or philosophy. 

: It is edited by Mr. George Gladstone, F.C. S., and this first 
number contains an Introduction by Dr. Gladstone, F.R.S. The 
contents are varied and mostly interesting. 


Taz Opening Address to the Geological Assoclation, by the 
president, Mr. Henry Woodward, F.R.S., has been printed as 
a wupplemental number of the Proceedings. The Address is a 
survey of what has been.done in geology during the past twelve 
months. 

“ Tur Glaciation of ‘the Northern Part of the Lake Dis- 
trict,” is the title of a paper by Mr. J. Clifton Ward, reprinted 
from the Quarterly Journal of the Geelegical Society. 

THE Mémorial Diplomatique states that the Italian Consul at 
the Piræus has informed his Government that M. Théodore 
Tubini, banker, at Athens, has obtained a concession for cutting 
a canal through the Isthmus of Corinth. Tho principal clauses 
of the concession are that the canal shall have a simas depth 
of Bi metres (a7 ft), and a width of 12 metres (39 ft.) at the 
bottom. Half-way through the canal is to be a dock of 30,000 
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largest vessels, The canal is to be completed in six years. Tho 





concession is for 99 years, and a deposit of 12,000. is to be paid 
immediately after the Greek Parliament hes approved the con- 
cession. The estimated cost of the undertaking is 800,0004, 


THE principal papers in No. 39 of the Yournal of the Scottish 
Meteorological Society, are “The Report of the Committee ap- 
Pointed to {nvestigate the Relation of the Herring Fishery to 
Meteorology,” an abstract of which bas been grven ın our report 
of the Societys mesting, and a valuable paper by the Rev. 
W. Clement Ley, “On the Moan Inclination of Winds towards 
the Lower Isobarica.” The Journal contains, as usual, the 
admirably compiled quarterly Meteorological returns from the 
Society’s humerous stations. 


Ws hayo received a reprint from the “Proceedings of the 
Geo V Association” of Mr. Henry Hick’s paper on tho, 
“ Classification of the Cambrian and Silurian Rocks. 


Pant IIL of vol. xdi. of the “ Transactions of the North of 
England Institute of Mining and Mechanical Engineers” con- 
sista entirély of an elaborate and valuable paper on the geology 
of the Redesdale ironstone district, by Mr. G. A. Lebour, of the 
Geological Survey. It is accompanied by two useful maps of the 
district, | 

AN aerdlite, /ron saya, weighing about twelve pounds fell in 
the vicinity of Marysville, Cal, on the 24th of August, which 
was so hot that it could not be handled for some time. It came 
crashing through the'tree tops with a bright flash, and was found 
buried eight feet in the ground. ` 

THE additions to the Zoological Society's Gardens during the 
past week include an Asiatic Wild Ass (Æguxs onager) from 
S.W. Asie, presented by Capt. H. L. Nutt; an Anubis Baboon 
(Cynocephalus anubis) and a Patas Monkey (Cercopithecus ruber) 
from W. Africa, presented by Mr. A. E. Oakes; a Bonnet 
Monkey (Macacus radiatus) from India, presented by Mr. F. E. 
Bradley ; ‘a Hybrid Duck (between 3 Ars spowsa and $ A. ` 
galericulata), presented by Mr. J. C. Parr; a Yarrell’s Curassow 
(Crax yarrdh) from S.E. Bradl, and a Co (AGvopotamtss 
coypus) from S. America, purchased. 








SCIENCE IN KÖNIGSBERG 


WE have before us the Schrifies der Renigtichen Physikalisch- 
Okonamsschen Gesellschaft su Komigsber g, for 1871-72, inwhich 
is to be found a considerable amount of useful scientific obser- 
yations, both of local and general interest. Dr. Berendt, who, 
along with some coadjutors, has been engaged in preparing a full 
geological, pof Prussia, and in other geognostec researches, 
escribes a s of immature amber brought from the sea- 
bottom on Samland coast. Under a wnoked and brittle 
crust, the resinous substance was soft, transparent, and highly 
elastic. From some similarity of physical properties (not com- 
plete, however), Dr. Berendt inclines to identify it with a fossil 
resin found by Bergemann iu brown coal of orf, and de- 
scribed under the name of kransit. The sp. gr. of the new 
substance is 0'934 ; it is insoluble In alkalies, spirit of wine, oil 
of turpentine, soluble in sulphuric acid; it to melt at 
300°; in air it burns with a luminous sooty giving a 
Peculiar sibel ; itis free of sulphur, but contains a little nih ogen, 
ze amber and same kinds of asphalte. 

The same author has given much attention to the formation of 
amber in Prussia, and in a5 eaen Dambe of ee 
(1869, first part) will be found a very full investigation, by him, 
of the subject, In one of the present numbers he gives an 
account of. preparations lately made for subterranean mming of 
the substance m Samland. Hitheito this method hes not been 
adopted, and on two accounts 
incumbent strate (which are 

value of amber, which 


chiefly ; the nature of the super- 
mally send and clay), and tho 
ciently repaid the other method. 
Government, however, has lent some aid, and oan 1872 
was commenced at the southern base of hoeg, 
-four metres, blue earth was 
found containing amber in ce. This is about 57 m., 


. 
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or eighteen feet below the sea. The results were of a highly 
promising nature, and exceeded expectation. 

The coast of Samland saraa a good oppoitamity of eucyine 
the Algæof the Baltic; and this forms subject of a com- 
munication from M It is known that the water of 
the Baltic contains a much smaller proportion of salts than that 
of the North Sea or Atlantic. According to a recent analyms 
by Von Behr, tho quantity wai only 06 ent. To this 
fact, chiefly, and also to the fact of a colder climate, M. 
attributes the much maller number of species of in the 
Baltic than on the English coast. He enumerates only twenty- 
five from the Prussian coast, whereas, at Falmouth, in Com- 
wall, 176 different species have been found. The water of the 
Atlantic contains about four per cent. of salt, or nearly seven 
times more then the Baltic water. 

We further note, in the department of Botany, « paper in 
which Dr. von Klin describes the species and vaneties of 
Sphagnum found in a. In referring to the colouring of the 
leaves as a means of charactensation, he points out that the red 
and yellow colours almost always exclude each other. Red 1s 
found in only three species ; S$ acutifolinm, tenallum and cymbdi- 
fum ; and each of these has a purple-red variety, On the 
other hand, yellow is wanting im the first two, and the variety 
comgestum of the third is the only known example in which the 
red and yellow co-exist m forms of the same species. 

Among tho various organic remains found in amber, those of 
molluscs are peculiarly rare. It might have been expected that 
the hquld resinous matter would more readily surprise such anı- 
mals running or flying insects (which are abundant), while the 
shell, after death of ite tenant, would offer a longer resistance to 
dest uction than an unprotected body. It would be rash to con- 
clude that the amber forest contained as few molluscs as our 
present exclusively pme forests; and botanists hare shown that 
other trees than those of the pine must have been present, 
In these mixed forests there were doubtless numerous molluscs, 
and we are led to act the resin-producing trees were 
carefully avoided by Such $s the view given by M. 
Kunow, who describes two snail shells found in , and pro- 
bably belonging, he thinks, to the genus Hex. Only ihre 
previous notices of similar discoveries has he met with; and 
among the 13,coo organic remains of amber m the Society’s 
collection, there us no peco of the kind in tion. 

Dr. Buchholz furnishes an account of the Hansa Arctic Ere- 
dition, and many interesnng particulars as to the forms of life 
observed in the North Polar regions, 

The anatomical collecton in the University at Konigsberg 
contams three bear skulls found in the province. These are de- 
scribed at some length by M. Mbller, They differ much in suze 
and form, and it is that such different individuals of the 
same species should have lived so near one another (the places 
of discovery not having been more than 20 miles apart). A few 
mmular bear skulls have been found im this and in Ire- 
land, and are described by Owen under the name of fen-bears. 

Ithas been commonly that living trees struck by hghtning 
are frequently consumed. Ina r on the effects of lightnmg 
on trees and telegraph posts, Caspary shows this is 2 mis- 
teke, and that the case is extremely rare, He cites 93 authenti- 
cated cases of trees having been struck ; the ca were as 
follows (and here also some common notions are disproved) :— 
1 Populus alba, 2 Pirus communis, 2 Ulmus, 3 Pras picea L., 3 
Baula verrucosa, 3 Fraxinus excelsier, 12 Pinus syfocstris, 12 
phoma, So oar 14 Populus monusfera, 15 Quercus peduncu- 
lata, 20 Populus italica, Several walnabl 
salu are detailed in this paper, of which, however, accounts may 
be found m English : f 

Another important paper in physics treats of the arrangements 
at a station for measuring ground temperatures in Konigs 
and the correction of the thermometers there employed. It 
by Dr. Ernst Dohrn. 

claims a considerable share of the Soclety’s atten- 

tlon ; and is one paper by Dr. Berendt, which specially 

deserves our notice. It enters very fully mto the question of 

certain curious ‘face urns” which have been found in the re- 

ion about Dantzic, &. The forms of these articles are calcu- 

ed to throw a good deal of light on the physiognomical features 
and the mane òf the people that used them, 

Konigs now num over 100,000 i and the 
sewage ¢ becomes . Dr. Muller cells the attention 
o! the Sondy to what is beng done in oiler cities and countries, 
by way of improvement in direction. 
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WELLINGTON N.Z. PHILOSOPHICAL SOCIETY 


THE President, Dr. Hector, delivered his annual address be- 

fore a meeting of members on Ang. 6, 1873. Dr. Hector in 
his opening remarks paid a tribute to the memory of Dr. Fred. 
John Knox, who had during a life-time contnbuted greafly to 
the scienca of comparative anatomy. Dr. Knox was an m- 
doubted authority on all matters relating to the Cetacea, havmg 


~made it his chief study. As one of the oldest members of the 


New Zealand Society he contributed largely and valuably to ifs 
transachons and the museum, which latter is specially indebted 
to hirh for the numerous contnbutions of anatomical prepara- 
tions. The society, during its sx years’ existence, has gone on 
steadily increasing its members, who now number 142, Re- 
ald to. vol v. a the. Transactions, Dr. Hector stated it 
conteined forty. t eng pa some of which poses a 
value from el at of sae which cannot fail to make 
the Transactions in future times important for reference. 

Mr. T. Locke Travers paper on the Life and Trmes of Te 
Raupara is a valuable pagêin the lustory of New Zealand, as 
die career or a man tien o Bapana i not m of interesi 
from its association with the early of the colonisation ct 
these islands, but affords ea subject for study m connector 
with the more erel ical question of the rapidity wit} 
mhich ee he fected in unctvilised races, and the 
aptitude w y show in acquiring the both peaceful 
and warlike, from colonists or spaauerits te case may be, 
Mr, Travers’ contribution, valuable though it is, is but a 
small potion of the material: relating to the Maon race 
which would find a fitting place in the Transactions of 
the Insttute, The Maoris present s: sepa of a mental 
ae the reason for which is not yet fully explained ; as aiace 

show evidence of greater mental vigour than might heve 
been expected ina people possessing no written know Tho 
facility with which they acquire our written language, and the 
delight which they take in exercising it, in reducing to writing 
their ancient matatas (songs) and tions is of itself a remark. 
able evidence of their vigour of mnd. It does not appear, 
however, a reliable course in the collection of these songs to em- 
ploy the Maori narrators to reduce them to wnting, as it must be 
a process of translation of a most complex kind, and must lead 
to loss of accuracy both in matters of fact and in form of ex- 
pression. A most i ing feature in the Maori is 
the minute detail with which natural objects have been i- 
nated and named. He contrasted this with the North American 
Indians, who have only names for objects of immediate and 
practical utility in their affmurs of every-day life. The Maoris, 
on the contrary, appear to have possessed 2 pure love of exer- 
cising their discrimmating faculty ; every tree or shrub, useful or 
useless, nearly fish of large size or insignificant, and even 
many insects and lower forms of Hfe that would remain uno- 
ticed by most Europeens unless specially trained to the obser- 
vation of such objects, have all their special names to the 
Maoris. Tho frequent reference made in their songs and tra~ 
ditions to these natural objects, invests them with a richness of 
imagery that adapts them for the poetical expression of senti- 
ments and emotions that could only have been feebly if at all 
ee minda:of the originatois and narrators of those 


One of the most important events connected with this subject 
is the publication of poem “Ranolf and Amohia,” to the 
talented anthor of which all who love natural history must feel 
grateful for the abundant allunons which he has made to the 
characteristic features of the fauna and flora of the country, and 
the care which he has exercised in making hu descriptions accu- 
rate. When a qualifies himself to appreciate the precise re- 
lations of the objects that enter into the scenes he depicts he will 
find that it is not necessary to sacrifice esther facility or grace of 
eee ae ee which arises from 

ct accuracy, From this point of view Mr. Domett’s poetical 
descriptions of the natural history of the new country cannot 
fail to ald in linking the sympathy of literature and with 
the study of Science, and do service to those obiects which 
the society has most in view. The president also eulogised the 
efforts of a member of the Institute, Mr. G. H. whose 
Erect aud vigorous peù bas been devotes to the rendering of 

legends which relate to events that occurred in timo 
in the immediate neighbourhood of Welhngton. The President 
referred to the papers of Messrs, Mantell and Taylor as beanng 
out his (Dr. Hector’s) view of the recent date of the extinction 
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of the moa- The 


family, but which could not fly adds ano remarkeble feature 
to New Zealand’s extinct . Chief among the addi- 
tions which have been made to the literature of the 


: ight be called for in order to give 

Dr. Baller an o ity of 
still later date. o enumeration of our whales and dolphins 
communicated to the Society by Dr. Hector has already called 
forth critical remarks from the veteran roologist, Dr. J. E. Gray, 
of the British Museum, The Premdent his opinion that 
tho far seals frequenting the’ South: Talend All to ane 
species, Arctecephalus cinereus, skulls of a second species 
(A. dobatess) are found in caves and 


expressed 

of salmon but of trout, white fish, and other 
species, that i t the inland waters of British Columbia, The 
catalogues of the Marineo Mollusca, and the Star Fish of our 


The President referred to the visit of the CĂ 
on a scientific exploration of the Southern Seas, and exp: a 
hope that it would add y to our know: on this interest- 
subject. Referring to the great Southern inent, which is 
of mterest with its active volcanoes amidst mows, 
he stated it was likely that the ensuing-year will add to 
our knowledge of that land, which is only 1,200 distant 


consequence a marked absence of marine drifts and tilla The 
President commended the study of the subject of oar solls, sar- 
pr slg Sade Deich tgs i aint ea arta Saday. He 

rates, he thought, 


_ the erosive power of ing glaciers, and referred to the recent 


to have taken place in the outline of the summit 
of Mount k, owing to a great avalanche having slipped from 
the ndge, learing a conspicuous gap in the formerly even tent- 


several communications at the meetings of the Society during 
the present sesmon. Already at least seven distinct forms be- 
longing to the genera Plesiosaurus, &c., hare been worked 
out from the blocks of matrix collected at the Amuri Blaff 
(Marlborough) and at the Waipara, and the description of 
theae gigantie Sanrians wl Ds rare to excite great interest in the 
study of geological Se eee home, and 

to attract attention to the eral and other resources 
of the colony, Mr. Skey’s contributions were also favourably 
reviewed by the President, who concluded by ing the 
members for the courtesy and support which he had recetved. 
He then vacated the C in favour of Dr. Knight, the President 


for the present year. « INR 


bird of the Anse |- 


up the information to a- 


SCIENTIFIC SERIALS 


Zeitschrift der Osterreichisches Gesellschaft fiir Meteorologie, 


November 1873—In to give warning of approaching storms, 
S lar ae pip i rra n a Be 


spheric pressure, and dividmg by - 
may be at unequal hi above the sea level, the-influence of 
this Inequality on the metric state must first be eliminated. 
This may be done byieither of two methods ; reduction to the 
sen (the more common way), or determining the divergence 
of the observed barometric state from the average for several 
yan. At the recent meeting g e aoran na Congr ol 
eteoralogy et Vienna, the question came up, which was 
; and it was decided,-that for stations not more than 
300 metres above the sea, the method of reduction had advantages 
over the other. Dr, Hann here com the two methods, and 
presents the grounds of the s decision. Austria adopts, 
this year, the method recommended, in place of the other,— 
The paper is followed by one gi a sketch of the 
for meteorological observations in France, under the of 
M. Le Verner.—We further note some observations by M. 
Caloria, of Mailand (communicated to the Istituto Lombardo 
comparing the number of sud- with the tem an 
during the period 1763-1 72. The tables indicate pretty 
an mcrease of heat with decrease of spots; though ano- 
malies occur. In rainfall the connection is less marked. Among 
the other notes will be found information as to the climate of the 
Philippines, statistics of earthquakes in Austria, meteorites, &. 
DBibliothique Unwoerselle et Revue Suisse for November 1873, 
commences with a by M. Rahn on the Origin of the 
Renaissance in Italy, He consideis the essential ot 
tho art of that to have been, that the works produced 
were no longer the product of a collective activity, but the 
creation of such and sucha master. Ho also shows from the 
Palais Pitti at Florence, and other edifices (as compared with the 
le), how the sense of harmony im proportion, was 
devel —M. L Piccard communicates the second part of a 
paper entitled ‘‘ Poisons and Counter Polsons,” giving here a 


clear po account of the thres different methods of remedy in , 
cases isoni echanical elimination of the ; 
poison, neutralising of the polson by substances for with it 

a harmless compound, ind eens tretma d with 

the effects p — a Annerille, criticising the publio 

instruction in the United States, thinks history and literature, 

and esthetical studies, arè too much —M. Glardon has 

a review of some works on The remaining 

papers do not ialty call for notice here. 


- Bulletin de D Académie Royale de Belgique, Now 9 and 10, 
This issue contains some interesting observations by Dr. Nuel, 
of Utrecht, on the electrical phenomena of the heart Elec- 
trodes being applied, one to’ the apex, the other to the lateral 
face of an intact, fresh beatmg regularly, there is, s 
diastole, a small current from the former to the latter, increasing 
with distance between the points. If the heart is exposed to 
air, however, the current is soon reversed. Any wounded part 
is negative to every other pomt on the surface. The circait 
being closed between an intact surface and a transverse section, 
there is a conmderable carrent from tho former to the latter 
(greater than in ordinary muscles) ; this diminishes rapidly, but 
increases again somewhat, when a contraction has been excited, 
Axs to the phenomena during contraction, tho weak current at 
the surface of the intact and fresh- heart does not 3 but 
af A strong current ia cael from. lesion, thia eee Or 
reversed during systole. negative variation precedes con- 
traction ; it reaches a maximum at commencement of systole, 
and Jasts to the end of the contraction. The same author has 
expermmented on the influence of the nerve on the heart ; 
aod finds that simulation affects the contraction differ. 
ently from the ventricular, impl the presence of different 
nervous elements, The nerve contains some fibres which 
excite, instead of retarding, tho leani a. movemente In an in- 
vestigation of the orbits of comets, M. Houzean shows thet the 

axes hare a decided tendency to place themselves 

to the double heliocentric meridian 103° 20’ and 282° 
20’, and this ide differs little from that of the point m 
towards the solar system is found to be moving. 
—M. Platoan describes a ite of the Chetroptera. 


eect of tha of the 
eteorology held at Vienna ; and 
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M. Van R os ‘universal meteo ic ” | Small bubbles of air are seen to arise ; but by leaving the tube 
(which we lately no ), is here described in Bll. with - | in connection with the exhauster for 2° day or two finally 
tions, and deserves the attention of meteorologists. cease, M is then poured into the short limb until that in 
the longer rises to the part of the tube. This is 


SOCIETIES AND ACADEMIES 
EDINBURGH 


Royal Society, Dec. 22, 1873.—Sir W. Thomson, president, 
in the chair. At the est of the Council, Dr. Andrews gave 
an address on ozone. Ater giving a fall vaai/ of the history of 
the discovery of the more important properties and relations of 
oxone, Dr, showed a number of beantiful experiments. 
Especially remarkable among these was a class-{llustration of the 
contraction of oxygen by the silent electrical discharge. By the 
use of a new form of apparatus a diminution of volume was 
obtamed, exceeding any hitherto recorded. Among the more 
remarkable of the new i shown was one quite re- 


experiment forms a new link 


y o observed. The chairman, 
lecturer in the name of the Society, pamted out how very 
a portion of all that we know about ozone is due entirely to the 
exquisite researches of Dr. Andrews, 


Royal Physical Society, Dec. 17, 1873.—Dr. James M’Bain, 
R.N., president, in the chatr.—The communications read were 
the following :—On a t of c iron ore on the shores 
of Bute, by James Middleton, M B. (with exhibition of speci- 
mens.) It seems that some time Mr. Cameron, of Rothesay, 
had noticed some remarkable of black sand on the beach at 
Bogany Point, at the entrance to Rothesay Bay. ing mte- 
rested in it, he carried home a specimen, dried it, and made an 
examination of it, the result being thet he found the mand to con- 
sist of almost pure ic iron-ore. Bogany Point is not the 
only part of Bute where it has been found, as ıt occurs at Kul- 
michael in the Kyles of Bute. An interesting circumstance, 
probably connected with fhis epee is that captains of small 
coasters in the neigh say that they have noticed a 
divergence of the compass near the point where the principal 
d hes —Ex ts regarding the rate of d tion of 

i from fresh and salt water, by David bertson, 
F.G.S. A mmple way to illustrate the experiment of the 
precipitation m fresh and sea water is to take two small glass 
jars of equal sire. Fill the two about four-fifths full, the 
one with sea and the other with fresh water; then fill both up 
with clay dissolved in fresh water—say about the consistence of 
cream—and stir both well up. Set tho jars side by side to settle, 
and in a very shart time the pitation in the jar containing 
the sea-water will be seen to be going on rapidly, while in the jar 
with the fresh water little or no be observable. 
From these results, we can easily understand that what- 
cver ch may have taken place ielatively to land and 
sen from o causes, 1t does not appear that deposits from fresh 
water currents can be carried far seaward. —Noto on the deposi- 
tlon of mud from various solutions, by Joseph Sommerville. 


MANCHESTER 


Literary and Philosophical Society, Dec. 16,1873 —E. W. 
Binney, F.R.S., vice-president, in tho char. —* Method of Con- 
struction of a New ometer,” by Dr. J. P. Joule, F.R.S. 
president, The condition of the instrament on I 
in the Society's Hall proves that it is possible to use sulphuric 
acid on the top of the mercurial cohmmn without chemical action 
taking place. I have therefore proceeded to prepare other tubes 
with a view to test, by practical work, the merits of the new con- 

i about wy inch bore is selected. It is first 
cleaned by drawing a knotted it. It is then bent 
to the siphon ; and near the longer end it is drawn to a 
capillary tube, It is then washed with nitne acid; afterwards 
with sulphuric acid. The sulphuric acid is then drained of. 

is then into short limb, The end of the 
mb is attached to my mercurial exhanster, On 
working this the rises in the tube, and, being 
by it into the short hmb, soon arrives at the height due 
to the atmospheric pressure. It carcies with it the acid ad- 
hering to its sides, so that after a few hours half, or, what is 
better, one third of an inch of acid stands above the mercury. 


then sealed and detached from the exhanster. Mercury is then 
removed from the shorter Imb until it stands in the long one at 
a convenient height. Sulphuric acid is then introduced into the 
short limb until ıt forms a column equal to that in the longer 


thus completed possesses the following 
advantages :—Ist. There is the utmost facility in the movement 
of the column, so that the most minute changes of pressure are 
at once regi without any . and. The depression 
produced by capillary action is ieduced to one half, so that the 
siphon arrangement can be satisfactorily used as affording an 
accurate neutralisation of capillary ection.—Mr. Baxendell read 
a letter from Prof. C. Piarn Smyth, F.R.S. Astronomer Royal 
of Scotland, referring to Prof£*Reynolds’s experiments on explod- 
ing tubes, and confirmatory of the conclumons of the im- 

force exerted by water when suddenly converted into 
steam, as when lightning rends a tree. 


. VIENNA 


ImperialAcadomyof Sciences, Oct 9, 1873.——-Prof, Krasan 
made two contributions in plant physiology ; one of them as to 
what of heat wheat-seeds can bear without lonng the power 
of It is much higher than had been thought. They 

d bear a boiling heat for some hour, desiccanon beng 
effected by very ual rae of tem and the use of 
chlonde of calcium (65° for one hour was the limit previously 
supposed) —-A second paper treated of the germination of tubers 
and bulbs of some carly-sp plants.—Prof Lindemann com- 
municated “a paper on the viour of acrylic acid towards 
hydrogen liberated from acid solution, and towards agents of 
ondion, SiR that acrylic acid at 100° C., with zinc and 
sulp acid, readily passes into ened propionic acid; and 
that, in oxidation, it A Etishes no acetic acid, He thinks acrolen 
and acrylic acid cannot bs constituted similarly to true aldehydes 
and acids, 

October 16.—Prof. Heller, who had been requested to sludy 
the Tunicata of the Adriatic, gave a paper on the vascular 
system of these animals, and Ascidian® The walls of 
the heart (which is a long cylindiical bag, with a thin peri- 
cardum), show fine striated muscular fibres, not parallel, but 
forming a network. The two vascular trunks immediately pro- 
preg from the heart have a mmuilar wall-strocture, con- 
tract the outer coat in 


ramification ; 
flows outwards, in the other inwards. The blood in Ascidians is 
often colomied ; sometimes greenish yellow, sometimes brownish ; 
while in some species (as 4. su/estina/is), it is quite colourless.— 
Dr. Von Reuss communicated the fist partof amon h of 
the fossil bryozoa of miocene Tertiary strata in Auer Fiunary. 
—Prof. Ritter read a paper on the path of Winnecke’s Comet 
(OL 1819).—Prof Bohm described experiments which proved 
the injurious action of ordinary gas on plants. For example, 
of ten plants (Fuchsia and 8 h m pots, im which gas was 
constantly being conducted to the roots, seven died four 
months. It was also shown that the gas does not in the first 
instance Kill plants, but that it poisons the ground. Dr, Bohm 
recommends Van Jurgen’s method of preserving plants from gas 
in the ground, which is, to place the pipes in wider pipes com- 
municating with the outside air, and in which a dranght is pro- 


duced. 
October 23.—M. Stefan gave the result of experiments on 
evaporation, made chiefly with ether. Tho rapidity of evapora- 


tion of ali in a tube is inversely proporti to the distance 
of the Hquid surface from the open of the tube ; it is inde- 

ent of the diameter, and increases with the temperature, 

a pipe, closed at one end, open at the other, is dipped 
with the latter in ether, bubbles are devel and the 
times in which successive equal numbers of bubbles appesr, are 
(mitally) in the proportion of the odd numbers. If the tube 
contains instead of air, the same number of bubbles 
appears in a four times shorter period. Thus evaporation in 
hydrogen is four times quicker than in air. If a pipe, with open 
stop-cock, is dipped im ether, and the cock then closed, the 
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surface of liquid within the tube si that without, and | rals and the hydration of the residues. The great 
the depths to which it sinks in given times are as the fourth roots | this chemical ion of the rocks was next alluded to. - 


of the times.—cDr. P communicated 2 memoir on Laboul- 


a new species of the parasitic fungus, also the. 


benia, describing 
mode of development, 
I, R Geological Institute, Oct. 30, 1873.—Prof. Dr. A. 
Alth sent the.first part of a monógraph oat 
En 


stones 
Teprica of ol They contain the Lnown coticretionary 

of phosphorite- The next consists out of bituminous lime- 
stone with many fossils w to the Wenlock series ; it 


chiefly Cephalaspide but partly Placadermata (M. Cay) and 
rec beeper al fie 


basin, and a ir. Majeaodles to ibe Bes of the Rhae- 
te Dr E ee ee ne Jat mmmier the environs of the 

-valley in the Oetzthal Alp. Ho sends a notice about 
dia eren eyka o iE Gain this seine 


° GÖTTINGEN 


Royal Society of Sciences, Sept. 3, 1873.—Chemical papers 
wao ommonieited; do a bara from niio nitrobenzranilid (Hubner and 
Retschy), on the xylidme from coal tar (Hubner and Struck), 
on the combination of nitrile mith -aldshydes (Hibner and 
Jacobsen). 

November 12.—Dr. Beman Ethé made a lengthy | commu- 
nication òn the oldest in new Persian poetry, 
works of the poet Rûdagê, somo of whose songs he translates, 


Boston, U.S. 


Natural History Society, Oct. 15, 1873.—Mr. S. H. Scudder 
described some kittens “be had seen at Plymouth, N. H. 


supposed to be a cross between the rabbit end the cat, eer 


animals had a short rabbit-like tail, long haunches, and the 

of a rabbit, but in other respects were cat-like. Mr. 

could not believe the possibility of a cross between animals so 
far apart in the naturel and asked for information from 
those present —Dr. T. M. Brewer read a peper on the specific 
characters of the heimit thrushes, and also read extracts on their 
habits from the forthcoming work on ‘‘ Birds of North Ame- 
rica,” Prof. Baird, Mr. Ridgeway, and himself—Dr. T. 
Sterry Hunt gave some account of the crystalline rocks of the 
Blue Ridge and thetr decomposed condition, as seen by him at 
various points m the to the south-west of L 

Va. They are pe with hornblendic and mica- 
ceous schists, like thoes the Montalban or White Mountain 
tenes, and are completel Seat lus ae 
more from the surface, 


es of the gnelsric and homblendic rocks con- 
, in the removal, in the form of soluble carbo- 
naten, of the allies lime, and magnesia of the allicated mine- 


It was, in his opinion, effected at a time when a highly carbo. 


nated atmosphero and a climate very different from our own. 
provailed. . 


Paris 


Academy of Sciences, Dec. 22 1873, —M. de : 
president, in the chair—The followi Wes med oe 


byM.J. Jamin. The paper dealt 
magnetism, as exhibited an cooling, 
Haee Dy vical par an cote i arain ten —Re- 


searches on the ‘transformations of the 
oxidised com oP isogo M Berthelot.—On the 
results of the o by the commission on vine mck- 
ness of the of Herault, by M. H Marts—Ona 
akeleton of 


herinum Mo found in the Vitry-sur-Seine 
gypeum On ths arhan nanie relation. of toes pant of 
z plaze- -Note on mignet | (6th part), by J. M Gangui- 
On the phenomena of gascous thermo-diffusion in leaves and on 
ovem ats which relé frein tho chlorophyllian 
manegi Merget.—On the action of incandescent 
bodies in the transmission of electricity, by M. E. Douliot.—On 
an eruption of mud from the volcano of by M. 
Gorcetr.—On the lmit of the ice in the Arctic by M. 
Ch. Grad.—On the form of the Pkwlaxera, & comparative study 
of the young, from leaves-and branches, of hybernating and of 

sexed insects, by M.. Max-Comu.—An essay on the 
distribution of the primitive ons of the d of 
Me Sainete ane and M ynomes, by 
constitution of the sun, an 


of the con- 
H. Tran- 


Bee ney ny bases on sulphide of antimony, by M. A, 
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iar ee VIVISECTION 
[A eos of the propriety of vivisection has ever 
and anon cropped up for the last two centuries, and 
learned and unlearned persons have not been found want- 
ing to condemn the practice. Amongst the latter the term 
vivisection has been taken to mean the dissecting of 
animals alive, with no other motive than curiosity or a 
malignant desire to be cruel to animals. 

This arises from the utter and entire ignorance, on the 
part of the 'great'mass of the public, of the scope and 
nature of physiology or the laws of life. If the elements 
of this noble and most useful science were taught in our 
schools as they should be, the unmeaning outcry against the 
practice of “ dissecting live animals,” as it is called, would 
not be heard. People would then know that the wonderful 
knowledge now possessed by man of the functions of his 
body has mainly been acquired by experiments on living 
animals, and that by the practice of vivisection is not 
meant the dissection of living animals, but the perfor- 
mance of experiments by which the nature of the functions 
of living beings may be ascertained. 

. Whatever excuse may be made for the public on 
account of their ignorance, there ought not to be any for 
men belonging to the medical profession, who should 
know the history of the science of physiology and the 
dependence of all true practice of medicine and surgery 
on the laws of life, mainly gained by humane and care- 
ful experiments upon living animals, These men would 
be answerable for much human suffering and premature 
death if they compelled men of science to give up the 
practice of studying the laws of human life and arrest 
the hand of Science in investigating the functions of 
living animals by inspection and experiments. 

We feel almost ashamed in the present age to have to 
speak of the grand-results which have been reaped by 
mankind from the observations of our great physiological 
discoverers in experiments on living animals, To begin 
with Harvey, whose name is a household word amongst 
us, and one of the grandest.on the long page of England’s 
discoverers ; It is no perversion of words to say that he 
could not have discovered or demonstrated the circulation 
of the hlood without the aid of vivisection. 

In his great work, “An Anatomical Disquisition on 
the Motion of the Heart and Blood in Animals,” 
he heads the second chapter “Of the motions of 
the heart as seen in the dissection of livmg animals.” 
In this work he gives detailed accounts of his ex- 
periments, and also of those performed before the 
noblest and most learned in the land, who did not object 
to Harveys experiments, but felt they were witnessing 
the demonstration of a truth that would for ever be a 
benefit to mankind. Had public opinion, had the Go- 
vernment of the day, instead of encouraging Harvey pro- 
ceeded to prosecute him for cruelty to animals, then man- 
kind would have lost a discovery that has saved myriads 
of human lives from torture and premature death by 
disease. 

The discovery of the circulation of the blood produced 
an immense revolution in the practice of medicine and 
surgery. Counting the pulse became an intelligent pid to 

VoL. x% —No. 219 


the diagnosis of nearly all diseases. Operations for the 
relief of disease were undertaken with fearlessness and the 
greatest success. The nature of aneurism and its means 
of cure were now understood. This last disease was 
studied and the surgical operation for its cure almost 
perfected by experiments on living animals by John Hunter, 
This great anatomist also made most important contribu- 
tions to our knowledge of the nature of venous absorp- 
tion, by his operations on animals, Nearly all the 
advances that have taken place in the treatment of 
aneurism since the time of Hunter have been made 
by experiments on living animals, amongst others we may 
name those of Spence, of Edinburgh. = ` 

Only to mention names rising to the surface from the 
greatness of their discovertes, we refer to Sir Charles Bell, 
to whom we are indebted for a knowledge of the nature 
of sensationary and voluntary nerves and their double 
origin in the spinal cord. These discoveries were made 
by experiments of living animals, and belong to a series 
which cannot be performed by the ald of anssthetics, as 
the very essence of them consists in demonstrating that 
whilst one set of nerves is devoted to the feeling of pain, 
the other is the means of producing locomotion, 

Another almost equally important discovery, the nature 
of the excito-motory action of the nervous system, 
was demonstrated by experiments on living ani- 
mals by Marshall Hall. To say that these disco- 
veries of -Bell and Hall have had no influence on 


pathology and therapeutics, is to deny the experience 


of. every medical practitioner- in .the kingdom—is 
to proclaim, that the science of medicine is now 
practised on the system pursued by physicians and 
surgeons previous to the time of the discovery of the 
circulation of the blood. Numerous are the discoverers 
who have made great advances in our knowledge of the 
functions of the nervous system, by observations on living 
animals, who still live to be honoured for the advances 
they have made in that science which leads to the amelio- 
ration of human suffering. We need but mention here 
the names of Brown-Sequard and Ferrier. No human 
mind could have guessed at the conclusions at which 
they have arrived, byt they have done so by the sure and 
certain method of observing facts in the living organism. 

We might go on and fill our pages with the memories 
of great men who have not hesitated, for the benefit of 
mankind and the advancement of Science, to sacrifice the 
life of the lower animals. Majendie was accused in Paris 
of cruelty to animals, but his experiments Jed toa more 
accurate knowledge of the influence of medicines on the 
animal frame, and the introduction of a number of new 
remedies, which are still in common use, Blake, by the 


“introduction of saline substances into the blood of living 


animals, showed what was the action of these matters 
on the blood, and he produced a sensible effect on the 
practice of medicine. 

To the instructed this will seem a meagre list; but we 
hope enough has been said to show that to deny the utility 
of experiments on living animals is to deny that medi- 
cine has advanced at all during the last two centurles 


-and a half, and to admit that the guesses of uninstructed 


practitioners are as good as the practice of the most cul- 

tivated practitioners of medicine and surgery. 
Against this proof of the benefits of vivisection it has 
` ' L 
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been urped that man hes no right to inflict pain on ani- 
mals, The same argument has been urged against the 
. destruction: of the life of animals at all, and the adoption 
of a vegetarian diet has been the result. It is surely not 
needful to answer the last argument here, but in a degree 
the answer is the same against giving pain to animals; 
if we take animal life for the purpose of food, it is only 
taking the life we have given us for the purpose of our exis- 


tence; and in giving a minimum of pain to animals we. 


give itfor the higher purposes af securmg human life and 
freedom from pain. It is-curious to see those who defend 
the cruel sports of .fox-hunting, hare-hunting, and par- 
tridge and pheasant shooting exclaim against the cruelty 
of vivisection. Yet it could be clearly shown, we believe, 
that those physiologists who are in the habit of practising 
vivisection would not be found‘kt Hurlingham taking part 

-in pigeon-shooting, or meeting with the hounds m any 
part of the country. In fact, so far from producing å 
hardening effect on the mind, these ents seem to 
engender in the mind of the observer d love ania care 
for the brute creation, that does not exist in the mind 
of an ordinary person, A celebrated entomologist, in 
answer to the objection made to the pursuit of his science, 
the destruction of the life of insects, made answer that 
his habit of observing insects had mduced him at various 
times to save more lives of insects—as flies from the 
cream-jug and tea-cup—than he had ever destroyed to 
make his entomological collection. 

The question still arises whether the experiments that 
resulted in the discoveries to which we have referred should 
‘be repeated for the instruction of a class, or be regarded as 
final? - Many physiologists think that the 1enewal of the ex- 
periments in the form of a demonstration before a class is 
not necessary. This position, however, cannot be main- 
tained, if reg@rd is had to the good of mankind. He would 
be a poor chemist who did not re-perform the experiments 
of those who had gone before him ; and the natural philo- 
sopher could not make progress in his science if forbidden 
to repeat the observations of his predecessors. It is not 
only necessary to make good practitioners of medicine, 

and surgery that these experiments should be repeated 
but it is necessary for the advancement of the science of 
physiology. 

Of course all these experiments should be performed 
with the greatest attention to diminishing pain to the 
utmost extent. Happily, by the use of anasthetics, we 
can now do this so that an animal does not suffer more than 
it would in passing out of existence in any other way. And 
we are glad to find whilst writing this, that Prof..Schiff, of 
Florence, who has been so unrighteously assailed for these 
experiments, in a letter to the Tsses completely refutes all 
the charges brought against him, never failing to adminis- 
ter anesthetics in the performance of these operations, 








THE RELATION OF MIND AND BODY 
Mind and Body. The Theories of their Relation. By 
Alexgnder Bain, LL.D., Professor of Logic in the 
University of Aberdeen. (Henry S. King and Co., 
1873.) 
i this volume, which forms one of the international 
~ scientific series, the thoughtful reader is once more 
called on to consider thone leading positions in psycho- 


logy for which Prof, Bain has so long and so ably con- 
tended. He has here succeeded in presenting his views 
in language as concise, clear, and. popular as the nature 
of his subject will permit. Whoevey attaches .im- 
portance to- fhe application. of -sclegtific_ method to 
mental phenomena must welcome this popular statement 


of doctrines, which, if not the whole truth, are immea- 


‘surably nearer the truth than are the superstitions to 


which not only the uneducated, but also the great mags 


of the learned, are subject, . 

It is- already known that Prof. Bain has given his 
adhesion, more or less fully, to the doctrine of inheritance 
in the’ region both of intellect and emotion—a doctrine 
without which the “experience” philosophy was utterly 
inadequate to explain the known facts, .We may there- ` 
fore be allowed to regret that he has not in this volume 
given more prominence to a conception without which 
his own system is but-a half truth plus something of posi- 
tive error. ‘ We „are: disappointed, for we certainly ex- 
pected more than grudging references to “the new. 
theory.” : 

We have before now indicated our opinion that there 
is something wrong about Prof. Bain’s celebrated theory 
of the Will; and we cannot now refrain from observing 
that in the present volume he seems to us to make the 
weakness of his position more manifest by placing along- 
side of his old {theory some of the clearer and more 
thorough conceptions of recent development. “The dis- 
tinguishing peculiarity of our voluntary movements,” says 
Prof. Bain, “is that they take their rise in Feeling, and 
are guided by Intellect.” Now our contention is, that 
there is no fact in nature corresponding to this descrip- 
tion, Taking it for granted that “ feeling ”-and “ intel- 
lect ” here mean facts of consciousness, and not physical 
facts—the objective activity of nerve cells‘and nerve fibres 
—we assert (1) that taken in the lump it is an expression 
of the popular nonon, which Prof. Bain rejects, that the 
body is governed by the mind somewhat in the same 
way that the horse is governed by his rider; (2) that - 
looked at closely it is a string of words making up a pro- 
position that cannot be represented in thought. In sup- 
port of the first point in our criticism it must suffice to 
show that Prof. Bain’s teaching with regard to the will is 
relied on by the most thoughtful advocates of the doctrine 
of the soul—a belief against which Prof. Bain has been 
fighting all his life. A perfect example of the way in 
which Prof. Bain’s theory is interpreted in favour of 
the hypothesis of a soul will be found in Mr. Lowne’s 
“Philosophy of Evolution.” We had recently occa- 
sion to make a few remarks on this essay, and we 
cannot now do better than quote part of what we 
then wrote :—“ It is in studying the phenomena of 
volition (as understood by Prof. Bain) that Mr. Lowne 
finds the unmistakable evidence of a spiritual clerk em- 
ployed in working the nervous apparatus. ... Comparing 
the nervous system to a complex telegraphic system, he 
says :—‘If the electric fluid became periodically liberated 
and affected all the instumgnts at once, or in a given 
succession, mechanism alone would account for the phe- 
nomena (reflex action) ; but if the electric current were 
always utilised according to ever-varying conditions 
which do not bear any direct relation to-the manner in 
which the effect is produced—thet is, which are them- 
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selves unable to alter the arrangement of the apparatus by 
which the effects are brought about—a guiding intelli- 
gence is needed (voluntary action). Such appears to be 
the condition of the nervous system in the higher forms 
of life; and we recognise such a guiding power, al- 
though we know of ‘its existence only by its effects 
on the organic mechanism; and we speak of it 
as the mind or soul.’” It is for those who, holding 
Prof. Bain’s theory of volition, reject the popular hypo- 
thesis that the body is endowed with a soul, to show the 
flaw in Prof. Lowne’s argument. In saying this, however, 
we by no means wish to imply that there is not much in 
the writings of Prof. Bain quite inconsistent with this in- 
terpretation of his doctrine. Indeed we find set ont with 
remarkable clearness in the volume before us some of the 
considerations which we urged, not against Mr. Lowne’s 
argument, but against the theory of volition on which it 
is founded, “There is no warrant for the assumption 
(we said) that any movement of the kind called voluntary 
is not as completely and necessarily the result of purely 
physical antecedents, as are the movements of the planets 
or the spelling out of a telegraphic message. . . Whatever 
may be the link of connection between consciousness and 
nervous action, it seems both unnecessary and irrational 
to assert that either the amount or the direction of any 
vervous discbarge depends in the slightest degree on the 
state of consciousness that preceded or accompanies it. 

Sitting in his easy chair, Mr. Brown debates with him- 
self how much he will give to the Mill Memorial Fund. 
Greed, small vanity, respect for Mr. Mill, the fear of 
being thought shabby, and perhaps a score of other 
mental states come and go, and at last he writes a cheque 
for 54 Mr. Brown was aware of the mental side of 
his deliberations, while the corresponding physical 
changes in his nervous system were hidden from his 
observation. Hence the easy mistake of supposing that 
in writing out the cheque the fingers moved in obedience 
to spiritual direction.” This view seemed, and still 
seems to us, to forbid every conceivable interpretation of 
the propcsition that movements “ take their rise in feeling 
and are guided by intellect.” It would appear, however, 
that what we feel to be an incongruity, does not strike 
Prof. Bain as such. For he also, if we understand him 
aright, believes the physical chain to be at all points 
complete and sufficient within itself. At least we find it 
difficult to understand the following extract from the 
chapter “ How are Mind and Body united ?” in any other 
sense. “ From the ingress of a sensation, to the out- 
going response in action, the mental succession is not for 
an instant dissevered from a physical succession. A new 
prospect bursts upon the view ; there is a mental result 
of sensation, motion, thought, terminating in outward 
displays of speech or gesture. Parallel to this series is 
the physical series of facts, the successive agitation of the 
physical organs, called the eye, the retina, the optic nerve, 
optic centres, cerebral hemispheres, outgoing nerves, 
muscles, &c. While we go the round of the mental circle 
of sensation, emotion, and thought there is an unbroken 
physical circle of effects. It would be incompatible with 
everything we know of the cerebral actions to suppose 
that the physical chain ends abruptly in a physical void 
occupied by an immaterial substance ; which immaterial 
substance, after working alone, imparts its results to the 
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other edge of the physical break, and determines the 
active response—two shores of the material with an inter- 
vening ocean of the immaterial” Now remembering that 
movements of all kinds are physical facts, have their 
place in the “imbroken material succession,” we once 
more put the question—In what sense can a particular 
class of movements be said to take their mse in the 
mental series which runs parallel to, without forming part 
of, the physical series? 

The truth or meaning of our assertion that the propo- 
sition, ‘movements take their rise in feeling,” cannot be 
rendered into thought, may now be perceived by anyone 
who will attempt to picture to themselves a state of con- 
sciousness turning on, or in any way determining the 
direction of, a nervous discharge. But as some of our 
philosophers, strong in lògic, can surmount psychological 
impossibilities with the same ease that our divines can 
rise above them on the wings of faith, the disciples of 
Mr. Mill and Prof. Bain may demur that the question is 
not one of coftceivableness or inconceivableness, but of 
proof. Well, then, let them show, if they can, that they 
have any better ground for the opinion that voluntary 
movements take their rise in feeling and are guided by 
intellect, than a superficial observer ignorant of the con- 
struction of the steam-engine might have for a belief that 
the movements of a locomotive take their rise in noise 





-and are guided by smoke. Should it be attempted to 


turn the point of the foregoing argument by aid of the 
curious description of a mental fact, that it is a “ two- 
sided fact”—both body and mind—our difficulty only re- 
quires to be restated, In what sense can a movement 
called voluntary—the objective side of a “mental fact” 
— take its rise in feeling the subjective side of the same 
“two-sided fact”? Using Prof. Bain’s own words, “it is, 
after all, body acting upon body.” . 

In this work Prof. Bain does not advance his idealism ; 
probably he may have concluded, and justly, that it 
would prove too metaphysical for the readers of the In- 
ternational Scientific Series. ‘Throughout his language 
is that of a realist’ Mind “and Matter seem to be ac- 
cepted as ultimate facts; and “the institution of two 
distinct entities” is spoken of as “not in itself a crushing 
dispensation.” Not only so, in such expressions as “ un- 
divided twins,” “one substance, with two sets of proper- 
ties, two sides, the physical and the mental—a double- 
faced unity,” we have, to say the least, very much of the 
ring of Mr. Spencer’s hypothesis that nervous action and 
consciousness are the objective and the subjective faces 
of his Unknowable—the one Ultimate Reality. We do 
not say that Prof. Bain is attempting the dangeious ex- 
periment of trying to put new wine into old bottles, but 
we fear untl he has explained more fully the modifica- 
tions which, by changes or additions, he means to make 
in his system, his present deliverance will be apt to 
suggest this. DOUGLAS A. SPALDING 





THE ELEMENTS OF LOGARITHMS 
The Elements of Logarithus. By J. M. Peirce. (Bos- 
ton, U.S.A.: Ginn Brothers, 1873.) 
T” the preface Prof. Peirce writes :—“ Logarithms 
ought not to be comprised, as they often are, in 
the midst of a treatise on algebra. For, in the first 
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place, they are not algebraic functions ; and, besides this, 
the student is unlikely to form an -adequate comprehen- 
sion of their purpose, or to appreciate the importance of 
acquiring skill in the use of his tables if he takes them 
up in the course of a study to which they have no appli- 
cation. If logarithms must needs be combined with any 
other branch of mathematics, their true alliance, on 
grounds both theoretical and practical, is not with algebra 
but with trigonometry.” In point of fact, logarithms are 
usually included in works on trigonometry ; and we can 
see no reason why their principle should not also be ex- 
plained, as at present, in treatises on algebra, to which 
the theory does really belong. Ordinary students of 
mathematics never learn to use logarithms properly, not 
so much owing to deficiency of explanation in the exist- 
ing works as to the fact that they never meet in the course 
of their reading with anything requiring such a know- 
ledge. Prof. Peirce’s work contains 82 small octavo 
pages, and is intended for readers possessed of only a 
very trifling knowledge of algebra. It is simply what a 
chapter on logarithms in an ordinary algebra would become 
if printed separately, with the addition of copious ex- 

_ amples and an appendix on their use in trigonometry. 
To show how limited is the range of the book, it is only 

“necessary to state that all the rules have reference merely 
to three and four figure tables, and that the natural base e 
is not even alluded to, though it is stated that a chapter 
on the Napierian system will be added in another edition. 
There is little either to commend or blame in the book. 
It is-partly intended for the entrance examination at Har- 
vard, but it seems to us it would be most useful to com- 
puters who wished to obtain some notion of the reason 
for the rules they were in the habit of employing. In 
one respect the Dook is in advance of the time, viz, some 
paragraphs are devoted to the history of the subject. 
We believe the day will come when no scientific treatise 

. will be considered complete that does not contain short 
historical notices relative to the discovery of the principal 
results, . 

Prof. Peirce defines the arithmetical complement as 
the complement from 10; we should much prefer to see 
it defined as the complement from zero, so that the arith- 
metical complement of a logarithm of a number should 
be the logarithm of the reciprocal of the number, viz. its 


cologarithm. We also hope the day will come when the” 


addition of 10 to the mantisse in our logarithmic tngono- 
metrical canons will be abandoned, and the true negative 
characteristics printed and used, A complete seven-figure 
table with negative mantissa was published at Paris by 
M. J. Dupuis in 1868, which was a step in this direction, 





PEDIGREE AND RELATIONSHIP OF MAN 


The Story of the Earth and Man. By J. W. Dawson, 
LLD., F.R.S. (Hodder and Stoughton.) 

Man and Apes. By St. George Mivart, (Hardwicke.) 
HESE two works possess some points in common. 
Neither of their authors accept Darwinism in its 
entirety, the former absolutely rejecting it They both 
treat of the relations of man to the lower animals, and 
~ both find the chasm of the human mental and moral 
phenomena the great drawback against bringing man 
into the same category with the apes. The manner in 


which the subject is treated, and the facts employed, are 
however not the same, while the results arrived at are 
very different, as will be seen from the following remarks, 

Dr. Dawson is very much irritated by the manner in 
which many of the biologists of the present day, without 
feeling any necessity for giving the reasons for their - 
belief, are in the habit of writing and talking as if the 
evolution hypothesis were fully proved, and established 
as a fundamental principle of nature. “That in our day- 
a system destitute of any shadow of proof, and supported 
merely by vague analogies and figures of speéch, and by 
the arbitrary and artificial coherence of its own parts, 
should be accepted as a philosophy, and should find able 
adherents to string upon its thread of hypotheses our vast 
and weighty stores of knowledge, is surpassingly strange,’ 
remarks our author in a spirit which we are surprised 
to meet in one who thinks that “in the present state 
of natural science in Britain this evil (of regarding geo- 
logic facts from an evolutionary point of view) is to be 
remedied only by providing a wider and deeper culture 
for our young men.” In the same dogmatic and un- 
scientific spirit all the theoretical questions which are 
discussed, are written for the perusal of the readers of a 
popular journal, and such being the case, it is hardly sur- 
prising that false notions are so common as to the direct 
bearing and tendency of the greatest theory of modern” 
times, 

“We need not stop to mention the usual inaccuracies 
as to facts” is the way in which a criticism of a paragraph 
in one of Mr. Herbert Spencers works is commenced, 
and as might be almost predicted fiom so self-satisfied an 
author, it is in the criticism onlyin which the inaccuracy is to 
be found. On the following leaf we are astonished to learn 
with reference to the Ascidian, that its “resemblance to a 
vertebrate animal is merely analogical, altogether tem- 
porary and belonging to the young state of the creature, 
without affecting its adult state or its real affinities with 
the mollusks.” The author can hardly have studied 
Kowalevaky’s memoir on the subject, in detail. 

In bis anatomical structure, man, according to Mr. 
Dawson’s distorted view, presents differences from all the 
apes which are at Jeast of ordinal importance, distinctions 
“mainly dependent on grade or rank, and not to be 
broken down by obscure resemblances of internal ana- 
tomy having no relation to this point, but to physiological 
features of very secondary importance.” When, in asso- 
ciation with this, we are told that it is merely begging the 
question to say that “the fact that the human skeleton is 
constructed on the same principles as that of an ape ora 
dog, must have some connection with a common ancestry 
of these animals,” we think it hardly necessary to make 
further comment on the work in question, except to hope 
that it will not fall into the hands of commencing bio- 
logical students, who would find it difficult to shake off ths 
false associations that, in it, surround the facts which are 
discussed. 

Mr. Mivart treats his subject in a very different man- 
ner. His object is “to investigate by the unimpassioned 
process of enumeration and weighing facts of structure, 
what is the teaching of Nature as to the affinities of 
various apes to man.” In doing this, after a rapid review 
of the clasification of Mammalia generally, and the geo- 
graphical distribution of the apes and lemurs, or half 
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apes, as they are termed, the peculiarities of the osteo- 
logy of the Primates, and their soft-part anatomy, are 
entered into in detail From the facts thus obtained, 
especially from the peculiarities of the liver and brain, it 
is shown that the, at present accepted, notion that 
the Gorilla is man’s nearest ally, is not borne out 
by anatomical investigation, and that the Chimpanzee, 
the Orang, or the Gibbon can either of them claim a 
closer relationship. The recapitulation of the many 
different points in which man in some one or other 
point resembles the various higher and lower apes, 
leads the author to think that the laws of affinity 
form a “network” or “tangled web” rather than a 
“ladder,” from which it is only possible to infer that in 
the course of development there has been blood relation- 
ship established between the different species of apes, 
after their differentiation into distinct species, which is 
hardly compatible with our notions of the definition of a 
species. No decided opinion is given as to which ape 
does stand nearest to man, the various points of simi- 
larity in each being considered as fairly balanced. How- 
ever, there are two structural features at least that are not 
mentioned, which, when added to those noted, go strongly 
to support the placing of the Orang-Utang, as the 
nearest ally to the human race. The first of these is an 
osteological one; im man and the orang the postero- 
internal angles of the orbital plates of the frontal bone do 
not meet and blend behind the cribriform plate of the 
ethmoid bone, as they do in the gorilla and chim- 
panzee, The second is in the soft part, the penis of the 
orang being very similar in general proportions to that 
of man, whilst in the chimpanzee at least, it is decidedly 
different, being smaller proportionately, and with a 
button-shaped glans. 

Mr, Mivart adds the weight of Gratiolet’s bold attempt 
to classify the monkeys by their cerebral convolutions, 
to show more demonstrably that the gorilla is anything 
but as high as he has been placed in the scale. Though 
Gratiolet may have been correct in so displacing the 
gorilla, nevertheless it is difficult to believe from their 
general appearance, structure, and geographical range, 
that, as he thought, the baboons and cercopitheci are far 
separate from one another, that the Asiatic true 
macaques and the African chimpanzee, are most closely 
allied; and that the affinities between the Entellus 
monkey and the orang are very intimate. These some- 
what shake our faith in the results that have as yet been 
arrived at from the study of the cerebral convolutions. 

No animal seems more difficult to depict correctly 
than the monkey, man alone excepted, whicb may in 
itself be considered to indicate a point of affinity; the 
illustrations accompanying Mr, Mivart’s work, are, how- 
ever, of the poorest description, many not being the least 
worthy of their author; old, and imperfect, inaccurate in 
not in any way giving the expressions or correct attitudes 
of the originals, we should have preferred’to see them 
omitted, 








OUR BOOK SHELF 


Gediogy. By Prof. Geikie. ience Primers, (Macmil- 
lan and Co. 1873.) 


THIS is a charming little book of 128 pages. It is well 
arranged, well written, and well Jlustrated,andis thoroughly 


-never fails to interest boys. 
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well adapted for its purpose. Of course the geology in it is 
unexceptionable, and therefore it follows that the only 


thing with which a reviewer can quarrel at all is the selec- 
tion of subjects for omission. Among small omissions he 
might mention that of Darwin’s theory of coral islands 
as a “ proof that a part of the crust of the earth has sunk 
down.” This is so beautiful an instance of an lana- 
tion of the curious phenomena of coral islands, it 
To lead them up to this 
theory, and then test it as Darwin tested it, is an excel- 
lent exercise in that iar kind of reasoning about past 
causation which is of the essence of geology. A greater 
omission is perhaps that of the history of geological sci- 
ence. A sketch of this in half a dozen pages would 
greatly interest boys; it would show them how science 


grows; and they would infer that geology is not yet com- 
pletely mas but that there ıs something left for them 
todo. It strikes one also as an omission, of a very grave 


kind, to say nothing at‘all about stratigraphical geology, 
a few pages of it with a general description of the strati- 
graphical structure of England would increase the value 
of the book, and what is more, inspire the reader with a 
desire to leara more, And lastly, one cannot but deside- 
rate some sketch of the sequence of life on the earth as 
the result of paleontology, for the same reasons. If all 
these things were put in, the book would still be small, 
.and would really introduce the reader to the whole of 
geology, and te his curiosity. J. M. W. 

Fahrbuch der kais, kon. geologischen Reichsanstalt, 

Band xdi. Nos. 3 and 4 


IN the first of these numbers, perhaps the most interest- 
ing paper to an English geologist is one by von Theodor 
Packs “On Peculiar disturbances in the Tertia y Forma- 
tions of the Vienna Basin, and on a self-evident Move- 
ment of Unconsolidated Earth-masses,” which is accom- 
panied by a number of illustrations and sketch sections, 
taken chiefly from the cuttings of the railway at Marchegg. 
The writer thinks that the contortions and displacements 
witnessed in superficial deposits, and which have been 
variously accounted for—some geologis® supposing them 
to be due to subterranean action, others to glacial 
action, and so forth—have been induced by causes, which 
have hitherto been either overlooked or treated as 
insufficient. Huis studies have led him to conclude that 
these su cial confusions and displacements are brought 
about by a movementamongst theearth-masses themselves, 
which, as a rule, beginning with some local slip of the 
beds, mes eventually converted into a movement of 
the whole. The motion of the earth-masses, now rolling, 
now ghding, can only be compared to the flow of a mud- 
stream or of a glacıer. After the author’s paper was 
written, he became aware that he had been preceded in 
his general conclusions by Mr. R Mallet, whose paper 
in the Journal of the Dublin Geological Socicty (“ Some 
Remarks on the Movements of Post-tertiary and other 
discontinuots Masses,” vol. v. p. 121) will no doubt be 
known to many of our readers. It is not likely, 
however, that glacialists will ever be got to believe 
that their boulder-clays, &c, and scratched rock- 
surfaces have been produced by the continuous 
or intermittent slipping of loose material which 
is in daily progress around al the exsting coasts, 
The other papers in this number are, “ The Mountain- 
land of South Glina in Croatia,” by Dr. Emil steer and 
“ On the so-called gas-shales of Nyran and their flora,” 
by von Ottokar Feistmantel. Number 4 opens with the 
second part of Professor Hochstetter’s restate paper 
“On the Geology of the eastern parts of European Turkey.” 
This part is accompanied by a geological map of Central 
Turkey, which shows the distribution of the rock-masses, 
while several di sections scattered through the 
paper enable us to understand more clearly their suc- 
cession and relative position, Amongst primary rocks 
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the author enumerates gneiss, amphibolgneiss, mica- 
schist, talc-schist, phyllite, 
‘serpentine, and crystalline limestone. Under the meso- 


- xoic division, he gives red sandstone, quartzite, and con- 


glomerate, which he consider3 to be of Triassic and 
compact limestone and dolomite, which may be either of 
Triassic or Jurassic age, or both. Above these come 
deposits of chalk and marl of middie cretaceous age. 
The tertiary and quaternary deposits consist of miocene 
lacustrine beds with ligni post-miocene diluvium,or 
fiuviatile gravels, and alluyimm. Amongst eruptive rocks 
he enumerates quartz-porphyry, augite-porphyry, xenic 
-tuff and conglom trachyte, trachyte-conglomerate, 
pumaceous tuff, &c. only other geo. in 
this number is an explanation of Sheet iv. t Car- 
thia) of the Geological Survey's map of the Austro- 
ungarian empire. Both numbers of the fahriuch are 
- accompanied by the usual fnineralpgical communications, 
which contain anumber of , amongst them oneby von 
Johann Rumpf upon “ Kaluszite,” anew min the che- 
mical formula of which is given as CaK, (SO,), - aq. or in 
another way as CaO, SO. KO, SO, + ag. Anillustra- 
i fe description. —Préf Tschermak 
f es some account of the meteẹorites in the imperial 
, mineralogical collection up to October 1872, giving a table 
that shows in a condensed form the names of the places 
where the meteorites were found, the hour of the day, the 
day of the month, and the year in which the stone fell, 
&c.~-Special mention must also be made of a paper by 
which is geological and 
_histérical, as well as petrological—a paper which will well 
repay perusal by those who are engaged”in the study of 
igneous geology. : 
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: LETTERS TO THE EDITOR 
correspondents. o notice is taken of anonymous 
commnerications, | . 
Tho Largest Amphipod-—Willemoesia (Deidamia). 
Na ppa which was read at the’ Royal Society this 
year; escribed the anatomy of a female amphipod caught 
- 1n the“Atlantic, and remarkable for its large size and the absence 


; Of the hecind pair of antennæ. This temale had a |ength of 


-84mm., not of 14 mm., as has been stated in NATURE and in 
- other periodicals which have reprinted my abstract from the 


ag , which, as we have discovered, lives on 
the surface, is, thus, by far the one known. Some 
rep the masle parts, of the mouth, 
at first could not be dwsected, and therefore not well be 
seen, will a in a larger paper on some of the remarkable 
deep-sea, other crustacea canght during the Chaldenger's 
cmise in the Atlantic. 
This amphipod, however, which was supposed to be new, and 
gave the name of 7) pellucida, has been 
Guérin-Méneville under the name of Cys- 
ished- French naturalist has de- 
scribed this species from a single specimen caught in the Indian 
Ocean. This I found ont only when I got Mr. Spence Bates’s 
catalogu of amphipods sent out to me, in which the original 
figure has been reproduced. The first description of this species 
seems, however, to be so incomplete, that same additional know- 
-ledge about its structure will be welcome, I hope, to xoologists, 
- Ths geographical distribution of certain ie, ig tay 
bea wide one, for we have not only canght several - 
mens of Cystosoma m the Atlantic, but also a species of the 
genna Cares which hitherto seems to have been found in 
pc 
ith 


the Indian Ocean, - 
to Willemcena (Dedamia), Mr. Grote has been 
vil. 


_ kind enough to point out in vol. 485 of Nature, that the 
i name Deslamis has been used slready for n genus of Sphingidss, 


ite, syenite, amphibolite, 


crustaces, which are so closely allied to the foeml Engonide, by 
our family name ; I am very much obliged to the curator of the 
Buffalo Museum for this information, and will always be glad, 
duting the time of our cruise, to ecel yé communications of this 
kind. For though we have a good libraryon board, mistakes like 


these cannot always be avoided, when it is necessary togivea , ~ 


name to those animals which I descnbe, not becanse they are 
new, but because they furnish interesting additions to our know- 
ledge of the morphology of lower animals, : 
R. yv. WILLEMOES-SUHM 
H.M.S. Challenger, Simons Bay, Cape of Good Hope, 
Nor. 24, 1873 


Physiological Effecta of Ozone 


Lono before Schonbein discovered orone, electriclans who 
had been in the habit of emplo Franklinic or statical elec- 
tricity as a therapeutic agent, had that the electrical 
“aura, as they termed it, or the current of air proceeding from an 
electrified paint, possessed decided physlological properties, and 
the effect ap to be the same whether, on the single finid 
hypothesis, a electrical current ot breene paned from the point 
to the animal surface, or vice versd, he physiological electa 
prtacipally noticsd rere the power OF Mils breere to y chronic 

ory actions in delicate organs, such as inflamed eyes, or to 
relieve pein arising from a decayed tooth; but they were most 
remarkable in the curative effect produced on obstinate ulcers, 
when the electrified current or aure was daily thrown upon their 
surfaces for some minutes. The rationale of this process was not 
understood, and electricians were contented to accept the facts 
without being able to 1 


comman 
machine in a close room, to feel a considerable amount of irrita- 
tion over the respiratary tract ey similar to that experienced 
when recovering from an attack of influenza, and I found that I 


olding my face in such a position as to breathe the copious 
ramifications of electricity that were thrown off from it. 
These effects are all now referable to the development of 


- ozone, and the interesting expenments of Mr. Dewar and Dr. 


M’Kendrick, recorded in NATURE (vol ix. p. 104) open up a 
field of inquiry, the extent and importance of which can scarcely 


be estimated. Of late yoars ozone has, Dia kina oF par Aar 
propier hec been the er of the at- 
mosphere, since epidemics have been suddenly checked in 


that lightning clears the air. So much importance has been 
attached to si of this ic agent, that not 
a few, and amongst the number, havo recommended 


beyond which it would not be prudent to ozonise an atmosphere 
destined for processes. £ 

The further investigation of its physiological effects will there- 
fore be looked -forward to with no interest. The em- 
minahon of the subject, however, must not end with its effects 
upon animal physiology. : 


ximate causes of 
wnderstorms, Some 


an electrical battery containing about 12 square feet of internal 
surface ; aidlicharging apparis eich alio served the purpose 
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of a lighining-conductor to the ground. was connected with this 
wire. The changes which this wire indicated as occarnng in 
the stratum of atmosphere with which it was in contact, were of 
a most extraordinary character 


Simultaneously with the occurrence of a flash of lightning, - 


even at a mile distance (the battery being disconnected), a torrent 
of sparks rushed between tho loding balls, presenung the 
appearence of a thick bundle of ballia ks, with a noise 
amilar to that of suddenly b a hard brons inek When 
the battery was in connection with the atmospheric wire, the 
quantity of electricity bought m by it was sufficient to charge 
and discharge the battery, over an interval of a quarter of an 
inch several times so rapidly, that it was impossible to count the 
discharges, the cracking noise being correspondmgly loud, This 
effect uw now accurately im by the bundle of sparks 
passing between the terminals of a powerful induchon 
ag gpa, an. cloctrical battery connected with it When 
it is ered that the earth's surface in immediate con- 
nection with this electrified stratum 1s acted upon electrically by 
it, one can easly see the influences which such actons are likely 
to produce upon the deltcate ble organiams which have 
not only to act as conductorsin thése electrical changes, but are 
ipoe to the actions of a sadden development of an enormous 
amount of ozone, It will therefore be an interesting matter to 
know how vegetable life will be influenced by an ozonised at- 
mosphere, yas the conditions necessary for artficial ex- 

iments not be difficalt to obtain. 

Plymouth, Dec. 29, 1873 J. N. HEARDER 





Photographing the Transit of Venus 


Tax following is the result of some experiments recently made 

on photographic irradiation :— 
as is generally supposed, photographic irradiation 1s caused 
by the reflection of light from the back surface of the plate, then 
otographs taken on non-actinic coloured glass ought to be free 

m radiation, because the light would be quenched in the 
glass, and therefore no 1eflection could take place. Photographs 
of a model tranmt were taken on yellow, orange, ie i oe 
glasses ; but in all cases the irradiation was nearly as bad on 
the coloured glasses as on the clear glass. 

Photographic irradiation may possibly be caused, either by 
the bnght ight producing an intense state of chemical actyity, 
which © power of spreading itself, or what seems more 

bable, the parts of the collodion on which the bright light is 
fllmg become luminous, and reflect light to the surronnding 

rts of the sensitive film, and thus extend the chemical change 
in each mde of the true optical boundary line. If this is the 
explanation, then we can correct photographic irradiation by 
allowing only sufficient light to fall on the plate to produce the 
necessary chemical change, so that there shall be no surplus to 
be reflected ; or we may make the sensitive film of such a nature 
that it cannot ieflect the actinic ray. There are two ways of 
carrying out the firat of these plans. We may either ‘‘stop” 
down the lens by means of a dia or we may pass the 
light through a non-actnic coloured screen. The first should be 
the best plan, but was not found practicable with the Dallmeyer 
“triplet ” lens used in the expermments. Screens of and 
coloured solutions were then tned, and photographs of the model 
transit taken perfectly Gee from uradiation, and not to be dis- 
tinguished from photographs of the model taken against a dull 
sky, which required 15 seconds’ exposure. Expenments were 
then made to make the senmuve film Imcapable of reflecting ac- 


tinle ra This was done by adding red anilme to the collo- 
dion, the colour was found by experiment to be deep enough. 
Phot hs takenin this way were also quite free from irradia- 
tion ter the photographs were developed and fixed ın the 


usual way, they were treated with chlorine gas, which destroyed 
the red colonr and left the photographs on a clear film. 

Ocular irradiation is also, in all probability, ın part caused by 
the reflection ot po in the eye. But in addinon to this cause 
there ıs another of considerable importance—namely the ‘‘ per- 
Kistence of the image” combined with the unconscious motion of 
the ¢ye—as the impression received by the bran is not only that 
of the light on tha part of the retmı where the image at the 
time is, but also t of where it was a short time before, 
the mental impression must therefore be larger than the 
image on the retina. Ocular inedjation can also m all proba- 
bility be corrected, by reducing the amount of light falling on 
the eye, to the minimum necessary to give a distinct impresmon. 
Tho reflection in the eye will then less, The image not 


being so ht will not “persist” so long—and the light not 
belg so b aat, the soulas to the unconscions motion of the 
eye not so great. Diaphragms will of course be pre- 
ferred for this When screens me used it is probable 
that neutial tinted ones will bs found to suit best. 

JOHN AITKEN 


——— 


The New Marine Animal 


In NATURE, vol. viii p. 488, under the heading “New 
Marine Animel from Washid on Territory,” Mr. P. L. Sclater 
announces the description by r. Stearns of the Verrilia blaker, 
the long aought-for owner of the wand-like 10d named by Gray, 
Osteocella s onale. 


I wnte to say that tho natio of the Polyp is altogether 
British ; Burrard’s Inlet—the ees it has oer bem found— 
is in British Columbia, clase to the north mouth of the Fraser, 
and the first description of it would have been British too, but 
for unavoidable postal delays in the transmission of my paper, 
the receipt of which by th ogical Society Mr. Sclater men- 
tions Epwarp L. Moss 
Royal Naval Hospital, Esquimalt, B.C., Nov. 26, 1873 





© The Potato Disease 


In NATURE, vol. ix. p. 161, it ig stated by Mr. W. G. Smith 
that the bodies referred by Dr. Montague to Artotrogus are pos- 
ably no other than Volstdla cilrata. can be more com- 
mon on decaying potatoes than V. ciata, but I can state most posi» 
tively that Montagne’s fu whatever its nature may really be, 
had nothing to do with F. ehata, It is important that at- 
tention should not be drawn off from Dr Monicas. or rather 
Dr, Rayer’s curious observation by a supposttion which 1s en- 
tirely without foundation. A reference to the figures in the 
Journal of the Horticultural Society (vol. i tab. 4, figs. 27, 28, 
29), and the characters of Artotrogus, apart from the ens 
submitted to myself, and the occurrence within the cellular ussue, 
a i to be quite sufficient. 


an. 3 M, J. BERKELEY 





Specific Gravity of Sea-water 


In Prof, Wyville Thomson’s work ‘The Depths of the Sea ” 
there appera to me a cunous discrepancy petween two state- 
ments of the specific gravity of the set, to which it may be 
useful to direct general attention, At p. 505, Mr W. L. 
Carpenter states that the average specific gravity of surface- 
Water, at a sufficient distance from land to be unaffected by local 
disturbances, was 1:02779. Atp. 513, Dr Frankland gives the 
spenfic granty of four samples of surface-water, the mean of 
which is only 1°0267, even less than the mimmum value os 
given by Mr, Carpenter. Both remults are said to be for tempera- 
ture 60° F. [should have expected Dr Frankland’s determina- 
tion to have been the higher, from possible loss by evaporation. 
The difference may probably be dus to want of identity of indi- 
cation between the ents used From whatever cause it 
may arise, the difference is so considerable, as to leave no doubt 
whatever that it ought to be accounted for in some way; and the 
error wherever it hes fully exposed. R. STRACHAN 

Meteorological Office 





Optical Phenomenon 


A SHORT time ago I was lying, during the heat of the day, in 

a darkened room in a house at one of the hottest stationz in 
India. There was 2 great glare of sunlight outade All at 
once I became aware of figures mo about on the opposite 
wall, On examination they proved to be the inverted images of 
the servants of the establishment who were walking about in 
the performance of their several duties in the gravelled court- 
yard outside the house. The white colour of their clothes, the 
dark colour of ther skin, and the red colour of thei sashes or 
turbans, were distinctly reproduced, and every seraut was 
recognisable without diffculty. The were produced by 
rays h three or four holes in the Ven-tian shut- 
ters ; and while they all remained open there was a large penam- 
bra round the mages, but on closing all but one hole, hir was 
much reduced. The holes were of the size of a shuling or 
-crown, and made in an outer door as well as the shatter, 
having been constructed to admit of a punkah rope passing 
through. The explanation appeais to be this:—The sun wus 
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above and aligha behind the house. Tho solar rays falling on 

_ the objects the court-yard were transmitted through the 

abutter holes. There no other in the room, and the 

rays being strongly by the whitewashed wall, the 
were powerful to produce an image on the retina 

of an observer in part of the room he might be; the 


gra’ 

A dog-cart and horse were 1 
the chesnut colour of the hone 
phenomenon was alwa 


very distinct The w. 
at any time when the sun 








ON TEMPERATURE CYCLES* 


GINCE thediscovery of an eleven yearw’ period in the phe- 
nomena of solar spots, several corresponding Bends 
(it is now well known) have been demonstrated in terres- 
` trial phenomena, more y in those of magnetism, 
auroras, cyclones, and With to weather 
changes, it has been thought by Dove, that the tracking 
of a cycle in these could not, theoretically, be made an 
object of research ; and that while some indications of a 
periodicity might appear, a pa part of the complicated 
changes named’ must be, the nature of the case, 
> quite unperiodical The series of observations by Dove 
„on thè Pamela org him to oa ara G) that diver- 
gences from the normal, especially those of tem re, 
IEA Bat guread ores ures ars et (a) thal 
negative divergences, in one region of the earth, are com- 
pensated by positive in another; and conversely, That 
the compensation is perfect, and that the quantity of heat 
Real je by the sun is constant, has been affirmed 
also by Maury and others. 
The data on which this conclusion is based are limited. 
Th quite insufficient to a German physicist, 
. Köppen, who has recently been led to undertake a 
wider arainn of the subject. He has communi- 
cated to the Austrian Society tor Meteorology a prelimi- 
nay notice of his inquiries and results (Zettschrs/?, Aug. 
an Sept. 1873), which will be found of considerable 
ue, i 
We may first note here his materials and method. He 
furnishes a long list of places from which observations 
“(more or less extensive) have been had; and in his first 
table he et the divergences of temperature of individual 
years (1820—71) from the average temperature, and for 
the following regions: India, Tropical America, Temperate 
South America, South Africa, Australia, China, and Japan, 
Mediterranean region, Southern United States, Western 
U.S , Western Central Europe, Austria, South R South- 
West Sea ee Siberia,Central part of U.S., Atlantic 
States, British Islands, North Germany and Netherlands, 
North-West Russia, North-East Russia and Ural, North- 
West America, North East America, Iceland, Northern 


* Abstract of Dr, W. fn the Anstrian 
ka : paper by Koppen Feliochet/t. fur 
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part of Europe. -[The particular towns, &c., are given, 
angel ahas purpose partly is, that the list, may be 
supplemented by other series of observations (which he 
has not been able to see baton deste to the Central Phy- 
sical Observatory at St. Peters , where he has chiefly. 
been this research.] The periods of obser- 
vation ranged from three to-thirty years ; the average was 
taken from several years’ observations. In many obser- 
vation-series, the it hot average had to bè calculated for 
the first time. Series of six years’ letigth were the shortest 
admitted, and such short serles only by way of completin 
thelonger. The original sources of Prof. Dove's a rae | 
were consulted, ` 
- A second table shows the divergences of tem 
in various regions for the years 1768—1819. By way of 
condensing, a third table is given, in which the material 
from 1820—71 is arranged m five series, one of which 
represents the tropics, and the four others four successive 
ex-tropical zones. The zones are not bounded by deter- 
minate parallels of latitude, but it was sought to combine 
approximately equal material of observation and earth 
surface. 3 

On comparison of the curves of Table IIJ, with the sun- 
Spot curves (according to Wolf), a striking correspondence 
at once appears, as far as the year 1854. In the tropics, 
the maximum of heat occurs {—14 years deore the - 
minimum ; in the ex-tropicel rones, on the other hand, it 


“occurs after the minimum ; in some cases (in the forti 


eg.) as much as three years after. The regularity an 
extent of the variations diminish from the tropics to the 
les. 

Port is farther noticeable that as the interval from maxi- 
mum to minimum of the spots is always greater than 
that from minimum to mammum, a corresponding in- 
equality occurs in the tem changes. 

_ On these results Dr, Képpen remarks that, while there 
is evidently some connection between the two kinds of 
phenomena, the sun-spots do not act directly by darken- 
ing a part of the solar disc; for, as the temperature of 
the earth’s surface is a function of the solar radiation, 
the change in the former. must follow that in the latter ; 
bat the o ite occurs, as we have seen, in the tropics. 
It is probable that the temperature of the sun’s surface is 
(from some unknown cause), at its highest one or two 
years before the minimum of the sun-spots. That the 
spots (if we su them to be solid bodies) take so 
long to melt their’ minimum only occurs after the 
maximum temperature of the earth’s surface, is not 
remarkable, considering their size. : 

If we consider the period 1800—71, we find a section 
of about 40 years, with marked periodic variation, 1815—~ 
54, and two periods, before and after, showi dis- 
turbances, (say) 1792-1815, and 1854—66. her in 
1865 we have again en (as the curve would seem to 
indicate) on a time of distinct periodic variation, will 
doubtless appear in the next ten years. 

The obtervations before 1800, again, show such anoma- 
lies in the temperature, that we sho almost doubt the 
existence of connection with the sun-spots were it not 
for the convincing evidence] of the years 1815—54. 
We find all posstble cases, from complete indife- 
rence of the temperature in contemporaneous change 
of the sun- (1750—71), and a short correspon- 
dence of bo CUa Ih to a well-marked and regu- 
lar variation of temperature (1777—90), which stands 
to the sun-spot curve, in exactly the opposite relation to 
that found in 1816—54. True, the observations here are 
only from @ small fraction of the earth (West Europe and 
the New England States) ; but the continuance of the 
same curve shows the normal variation in 1816—54 quite 
distinctly. The estimation of the spots previous to 1826 
is somewhat arbitrary, but an error such as that the maxi. 
mum is put in the:place of the minimum cannot be sup- 
posed, And lastly, if it be urged that the turning points 


e- > 
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of the temperature curve (1779 maximum and 1785 
minimum) are precisely wh according to the mean 
length of the sun-spot period of 11°1 years, they must be ; 
that there may, perhaps, be an 11 years period in the 
ope en independent of the sun-spot period, and 

in the present case, a displacement which the spot peri 
has experienced is not shared by the temperature period ; 
we have to remember that the correspondence of the 
temperature changes in 1815—54, does not merely extend 
to the average length of the periods, but that all peculiari- 
ties and disturbances in the sum-spot curve are, in these 
30 or 40 years, reflected in the temperature curve. Further 
observation is needed to explain this phenomenon. Pos- 
sibly (the author suggests), we have here the interference 
of a number of quite independent periodical actions ; and 
(without laying stress on the fact, in default of causal 
evidence), he notices that the greatest negative anomalies 
occur, for a considerable time, in a series which progresses 
by multiples of 9, and in such a manner that an interval 

27 alternates with one of 18 years. Thus— 


1740 == 1767 = 1785 = 1812 = 1830 == 1857 
+237 +18 +27 418 +27 

The first four agree ; there is merely the quite isolated 
cold year 1794 intermediate. Going further, we find 
divergence; for the table shows a strong negative 
anomaly about 1836; but we have, again, the well- 
authenticated negative anomaly of 1856—57 conforming 
to the rule, Renou has assigned, for the return of the 
cold winter of south-western Europe, a period of 41 
years; the author asks whether the time 27 + 18 = 45 
years does not better agree with the phenomenon, On 
this view, the first winter, reckoning back from 1740 is 
1695, and this is recorded as having been one of excessive 
cold. Between these two occurs one winter of extra- 
ordinary cold, 1709, but it is quite isolated, the neigh- 
bouring years having been warm. If we go still further 
back, the periodicity cannot be ascertained with any 
certainty. If the rule is correct, and its validity between 
1740 and 1857 not a mere accident, f.e. the expression of 
quite other laws, we have to look for a very cold year in 
1875 (being 1857 + 18), _ o. 

Dr. Koppen proposes, in a future communication, to 
treat of hydro-meteors, and to examine the influence of 
periodic weather changes (at several years’ interval) on 
some phenomena of organic nature. 








LAVOISIER’S WORK IN THE FOUNDATION 
OF THE METRIC SYSTEM 


SINCE the publication of the article on the Metric 
System, in NATURE, vol. viii. p. 386, my attention 
has been drawn to some recent information showing the 
important part taken by the celebrated Lavoisier in the 
scientific operations for establishing the basis of the 
metric em of weights and measures in France. 
Lavoisiers name has hitherto been little noticed amongst 
those of the men of science who were prominently en- 
gaged in this work ; but it is now clearly proved that up 
to the period of his being guillotined on May 8, 1794, 
when he fell a victim to the revolutio fury during the 
1eign of terror, no one took a more active or serviceable 
part in the scientific labours for founding the Metric 
System than Lavoisier. : 
This information is contained in a ® Notice historique 
sur le Système Metrique,” by General Morin, lately 
ublished in the “ Annales du Conservatoire des Arts et 
étiers.” It is derived from original documents left by 
Lavoisier, and now in the possession of the Académie des 
Sciences. These documents have since been submitted 
to my in ion by M. Dumas, and full details of them 
will soon be given to the world in the fifth volume of the 
works of Lavoisier, which M. Dumas is now completing. 
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Although Lavoisier’s name does not appear in the list 
of the original Committee of Weights and Measures in 
France, yet it is shown that he was very actively engaged 
in making the arrangements for their meetings and in 
preparing the minutes of their proceedings, as appears 
from papers and letters in his own handwriting. It was 
through his personal mee) that funds were provided at 
Paris for eras e measurement of the arc of the 
meridian in Spain Méchain And more particularly, 
all the actual comparisons for determining the length and 
dilatation of the standard measures edb Méchain and 
Delambre for measuring the basis, and known as the 
Règles ds Borda, were made, not by Borda, but by 
Lavoisier. The subsequent computations only were 
made by Borda. Lalande has expressly stated that the 
work of preparing them was executed by Lavoisier and 
Borda, but that construction of the measures of plati- 
num and brass, forming, metallic thermometers, and of 
the comparing apparatus used, was carried out under 
Lavoisier’s directions. The published report upon the 
construction and verification of these measures in 1792 
is contained in the “Base du Système Metrique,” vol. iii. 
p. 313. It wastirawn up by Borda, but Lavoisier’s name 
13 not mentioned in it. 

Another very important part of the work, the deter- 
mination of the weight of a cubic decimetre of water, was 
carried out, in the first instance, chiefly by Lavoisier. 
This branch of the operation had been specially entrusted 
by the Committee to Lavoisier and Hauy. The necessary 
apparatus was constructed under Lavoisier’s directions, 
and all the requisite measurements and weighings of the 
cylinder were made by Lavoisier and Hauy. Hitherto 
few details of the actual processes of this scientific deter- 
mination have been given to the public, and the whole 
credit of determining the weight of a cubic decimetre of 
water, upon which the lalogram, the unit of metric 
weight, was based, has been attributed to Lefévre-Gineau, 
to whom, in conjunction with Fabbroni, the work was 
entrusted after Lavoisier’s death. In point of fact, Le- 
févre-Gineau ap to have repeated, in the winter of 
1798-9, all the observations made by Laveisier and Hauy 
five years before, using the same instruments and obtain- 
meneny simular results. 

e facts are stated as follows by Bugge, the Danish 
member of the Commission, in the thirtieth of his le.teis 
describing his visit to Paris, and published in 1800 :— 


“ The final results of the labours of this special com- 
mission, consisting of Lefevre-Gineau and Fabbron, to 
whom Van Swinden and Trallés were afterwards joined), 
was that the true kilogram, the weight of a cubic deci- 
metre of water at its maximum density, or at 4° C., was 
18,827 French grains of the old French pound, poids de 
mare. 

“By the laws of August 1, 1763, and April 7, 1795, the 
kilogram is determined to be 18841 grains of the old 
Fiench, pound ee de marc, in accordance with the 

iments of Lavoisier and Hauy. This determination 
was adopted by the Chief Office of Weights and Mea- 
sures in France, and the Standards have been hitherto 
made for the Departments accondine)y: So that there 
now exist two kinds of Lapa Sipe the legal or provisional, 
and the scientific or true kilogram. The difference be- 
tween them 1s fourteen old French grains.” 


The difference is partly attributable to Lavoisier’s de- 
termination having been made at the temperature of 
melting ice, instead of that of the maximum density of 
water adopted for Lefevre-Gineau’s determination. The 
unit of Metric weight, the Kilogramme des Archives, ap- 

to have been based on the later observations of 
lefevre Gites and to have been legalised by the law of 
Dec. 9, 1799, after Bugge’s letter was written. 
H. W. CHISHOLM 
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THE ON FROG* ` There are other matters, however, more important than 
oe eee this, It has been remarked that the wrist shows:an 


HE skeleton of the ankle as d mae Fe 
class presents us with some 


more than even those of the wris pat 
sage of the line E 
mammals, leaving both reptiles birds on-one sido, 








. SEES, 
Fra. 51. : Fra. gs. =- o NN > WS 
F. -Right foot ot Emen. a, astragalus; @,—#, soccnd, and g A 
a ih digas: me marataronla anebyloed together exept at Rig ores Fra. 55.—The Alaholl Galego. 
reste st eae re) J, fala ; w*—ws5, the | AMount of resemblance to the same part in beasts which 
ire 1 bemg that of the hale; Z, tibia ; x, anragale 
cakana ; a -caboldes ; 3, octo-cuned forme, 


In the first place we meet in the frog with certain extra 
ea in the inner side of the foot, which p t the 
ce of a broad rudiment of an extra t on the 

baer side ae a Now ent aa eee 





of Lomnroids, Left-hand figure, tarsas at 
3 head of Tan š ; B3. 
“C nght Sgure, tarsas armos, A. caleaneum; B. 


EREA most reptiles and in all birds. The same 







ee 
xan Sais 
dasa siaii aA 
E> 
Tea. prise of Bull Frog, partiy dimactad, to show tho muscles of the 
e a i oe ara r oe a vane s pee 
similar in farm in animals remote enough from Batra- ae rap pon oo dl pasung branchial 
chians, yet rarely do we find such in any intermediate tho side of the belly are not branches of the agus af all, but ppal 
kinds. Thus in certein the ankle is {ur - nerves, which come ont from beneath the muscles and 
nished in like f of tho inde- the serves /atersis, and without having any wrth it, 


i pendent origin of strikingly similar structures, observation be repeated with far greater force 
: : regards the ankle, ating = 
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In all beasts, as in man, the motion of the on the 
foot takes place by means of a joint aig shin- 
bone of the leg and the small bones of the ankle; and 
though in some beasts (as in the orang) there is consider- 
able power of motion between the first and the second 
row of ankle bones; this is small compared with the 
mobility of the foot and ankle taken together, upon the leg 





Fia. s8 Fia., 59. 
Fig 58 —Anterlor muscles of the Trunk: the pectoral major of the right 
ode the left external being removed. 1, 


In all birds, on the contrary, not only is there no motion 
between the ankle-bones (as a whole) and the shin-bone, 
but the two rows of ankle-bones actually anchylose re- 
spectively with adjacent A cai ai row nearer the leg 
coming to form one with the shin-bone; the second row 


cone to form one with the bones of the foot. Thus in 
birds the motion of the foot on the leg takes place not 





between the ankle and the shin-bone but between the two 
rows of ankle-bones, 

The same thing to a less degree takes place in reptiles ; 
the ankle-bones do not indeed anchy/ose with the shin- 
bone and foot respectively, but they nevertheless unite 
with those parts so firmly that motion takes place between 
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the bones of the ankle and not between the whole ankle 
and the.leg. 

Now in the frog’s class, s.g. in the order Urodela, we 
meet with a condition which is mammalian rather 
reptilian or avian, Motion takes place freely between the 
leg and the whole tarsus. Moreover, the number and 
Proportions of the ankle-bones themselves far more 
closely agree with the condition of the same parts exhi- 
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bited to us by certain beasts than it does with that which 
is poama any bird or of most reptiles, 

e frogs and toads, however, differ from the Urodela 
and present us with a peculiar condition of the ankle- 
bones, in that the two which represent the bones of the 
first row are so greatly elongated as to give to the limb an 
additional segment—as it were two “long bones” more. 

We should search in vain through every other order of 
the Batrachian class, through every known group of birds 
and reptiles, both living or fogs, to find any analogous 
structure, None of the lowest mammals, no marsupial, no 
rodent, no insectivorous or’ carnivorous beast, no hoofed 
mammal, presents us with anything of the kind. Never- 
theless, at almost the other end of the series, in the very 
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highest order, that to which man himself belongs, we 
actually find a very similar development. 

Amongst the very pecular beasts which inhabit the 
island of Madagascar, there are certain small creatures, 
“ Half-Apes,” belonging to the genus CAseirogalenus, in 
which two of the e-bones are elongated in a manner 
similar to that of the frog. The same character is more 
marked in an African genus of half-apes (Galago), and 
still more so in a third half-ape (Tarsius), from the island 
of Banca. Now it is absolutely impossible to believe that 
a special genetic affinity connects together by a peculfarly 
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common descent, Half-Apes and F | We are then 
- driven to the conclusion that we have here again a strik- 
. ‘ing similarity of structure in two Instances which are 
quite independent in‘their origin. 

That the power of rapid and prolonged “jumping ” does 
not carry with it as a necessary consequence the elonga- 
tion of ankle-bones, is demonstrated the fact that in 
other animals which, to-say the very least, jump’ no less 
than do these half-apes—as for example ii the kangaroos, 
Į ing shrews, and jerboas—it is not bones of the ankle 

ut bones of the foot proper, which take on an augmen- 
tation in length. ‘ 


. 


The Muscles of the Frog 


We may now pass to the consideration of some points 
exhibited by another set of structures—namely, the 
muscles, . c 

ae muscles of an animal constitute its flesh, be 
as e most ordinary inspecti ion shows us, is composed of: 
different portions of soft fibrous substance separated from. 
one ano by interposed layers of gmembrane. Each 
such portion, so separated, is a muscle, and is attached 
atits two ends to two parts (bones or what not), which 

` may be adjacent or more or less distant. The fibres 
which compose it have the remarkable property of con- 
_tracting under certain conditions, and, when contract 
the whole muscle 1s shorter and thicker than before, an 
the two parts to which it is attached become consequently 


ear : 
uscles may be large expanded sheets of flesh (as in 
a podemen) or long and more or less narrow, as in the 

Muscles are said to be “inserted,” or to “ take origin 
from” the parts to which they are attached, and they 
may be so inserted either by their own muscular fibres or 
Hs the intervention of a to membrane or a dense 
fibrous cord called a “ tendon. : 

All the motions of an animal are produced by means 
of the contractions of its muscles pulling the bones, which 
act as so many levers (of different kinds according to 
circumstances), and so effecting locomotion. 

These muscular contractions are in lfe produced by 
the agency of ceitain of the nerves proceeding from the 
nervous centres, f.s, from the brdin and spinal marrow, 
and which carry an influ@nce outwards to the muscles. 
Other of the nerves’ so proceeding convey an infiuence 
inwards to the nervous centres from an irhtated portion 
of the body’s surface. . - `- 

The muscles, however, especially in the frog may, for 
a time, be made to contract after death by direct irrita- 
tion of the nerves themselves. : 

After the skeleton, it is the muscular formation of the 
body which mainly determines its general form and 
aspect, though occasionally—and often in the Frog’s 
order—the voluntary inflation of the lungs will alone pro- 
duce a vast modification in an animal’s appearance. © 

The curious and grot e resemblance which exists 
between the figure of the adult frog and that of man has 
been a common subject of remark. It may then be less 
surprising to some to learn that there is a great degree of 
resemblance between the muscles of the Rational and of 
the Batrachian animals ; though the much greater gulf 
which separates the Batrachian than the Reptilian shee 
from mammals may lead others to- anticipate a greater 
divergence than in tact exists. z . 

The frog, however, in its immature stage of existence, 
is widely different from tbe adult in rts muscular (or myo- 
logical) farniture, and this from one obvious reason. 

“Muscles” are, as we have shown, par excellence, 
“ organs of motion,” and the motions of the tadpole are 
essentially different from those of the frog. 3 

The frog, as all know, on land by jumps, 
and swims through the water by a series of movements 
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which are in factaquatic jumps. This action/ is familar 
to many of us, not only from observation but also by 
unitation (the frog being a swimming-master given us by 
nature), but it is none the less a mode of swimming whi 
is very exceptional indeed. 2 

The tadpole progresses through the water in a very 
different manner, namely, by lateral undulations of its 
tail, which is the usual mode of swimming among verte- 
brate animals—that made use of by sharks and porpoises, 
as well as by the overwhelming majority of fishes. 

Studying the life-history of this one animal, then, we 
become a i with a process of direct transition 
from the condition of a fish to that of a quadruped, as re- 
gards a most important group of organs. 


In ourselves, the back is- provided with muscles which | 


extend along its length in a complex series of longitu- 
dinal divisions, from the middle line outwards, 

The abdomen of man is inclosed and protected by 
successive muscular layers laid one upon another, the 
fibres of the successive muscles being differently d 
Thus we have (1) the external oblique (the fibres of which 
pass cma downwards and (2) the inter- 
nal oblique ( e fibres of which pass obliquely downwards 
and f 8), Q the Transversalis ith sverse 
fibres), and of e Recins abdominus (situated in the 
middle line of the body, and with fibres directed antero- 
pee the ioe - J 

. In the we also meet with the vast sheets of 
muscle with oppositely directed fibres (the external and 
internal oblique) and with a median, antero-posteriorily 
directed rectus muscle. A 

A very different condition exists in fishes, where there 
is indeed a median antero-posteriorly directed rectus, 
but where the abdomen and tail are encased with a mass 
of muscular fibres not arranged in superimposed sheets, 
but as a senes of narrow ents from each 
other by layers of membrane. The edges of these mem- 


“branous layers, when the skin is removed, appear asa 


successive series of undulating lines proceeding from the 
back to the belly. 

Now the tadpole exhibits a muscular condition (Fig. 56) 
quite similar to that of the fish, and in the great stent 
larva the axolotl, we find no truly oblique abdominal 
muscles, but only as it were a hypertrophied rectus. 

In other species of the frog’s class which retains a tail 
throughout life, the marked superimposed lamella are 
distinctly developed, but more or less distinct traces are 
also retained of the successive membranous itions 


separating the muscular segments of both the dorsal and , 


ventral regions. - . 

Another of development may be detected in the 
tail-muscles of certain reptiles. . 

Here the membranous partitions have become drawn 
at short intervals from above downwards out into a formal 
shaped condition, so that the muscular fibres enclosed, 
assume the forms of cones. Moreover, the apices of -the 
membranes enclosing the cones, become denser in sub- 
stance, and so modified into ligaments. 

We come thus to have a to the process of develop- 
ment, by which the muscles of the back may be conceived 
to have arisen. e 

Themusclesof thebackmay be conceived as having arisen 


detachment (from muscle) of the separaung mem- 
ranous lamellæ ; the produced eads becoming condensed 
with firm tendons directed more or leas obliquely forwards, 
The muscles of the abdomen may be conceived as 
having arisen through atrophy, in that region, of the 
separating membranes and subsequent splitting up of the 
muscular mass into super-imposed sheets of ainereatly: 
directed fibres. Ea 
This filiation between piscine and mammalian myol 
could hardly have been bat for the remarkable, 
series of gradations which the frog's class exhibits— 


sirop increasing obliquity, conical prolongation, and . 
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gradations both between” species, and betweeb different emerges indifferently to ‘the right or left of the tenth 
stamen : ° 


ages and conditions of one and the same species. - 
ST. GEORGE MIVART 


(To be continued.) 


BEES VISITING FLOWERS 


i ON the cliffs at Llwyngwril, near Barmouth, Lathyrus 
— sybvesthis in large patches, and is freely 
visited by humble-bees. Where a plant grows in con- 
siderable masses, a great number of tees are naturally 
attracted, and 
severe. In this case the flowers are not sucked in the 
usual manner, but the bees bite holes through the corolla, 
and obtain in this way illegitimate access to the honey. 
Hermann Miiller has shown that when flowers grow 
any quantity, they are so dili ty worked. et By the bess 
that only comparatively a few contain any nectar ; it is 
. therefore important for the bees to find out as quickly as 
porinis whether a flower is worth anything or not. 
ese holea, bitten through the corolla, enable the bees 
to visit the flowers more quickly, and are thus a 
saving of time. He also says although the bee 
which first pe the hole loses time in doing so, yet the 
advantage of being able to get the honey from the young 
anaes yet unvisited flowers, fully makes up for the loss 
of time, i 
In L. sylvestris, asin many Leguminosæ, the honey is 
secreted within a nectary formed by the filaments of nine 
of the stamens soldered together. The trough-like cavity 
thus formed is covered in above and converted into a 
tube, by the tenth stamen. But at the base, where the 
trough enlarges into a bulb, the stamen is not wide 
be to cover it, so that it leaves a pair of holes pierc-’ 
ing the tube one on each side. 1t is through these “ nectar- 
holes,” as they are called, that the bee, after passing its 
proboscis down the tube of the corolla, or, as m the case 
already mentioned, through the holes bitten at its base, 
gains entrance to the staminal tube, in its search for 
nectar, $ 3 
In L, sylvestris the hole is gnawed through the tube of 
the saa, close to the edge of the calyx, and exactly 
over the left nectar-hole. ( hout this p I mean 
the right and left of an anei looking at "the front of 
the flower.) I think the reason of this constant choice of 
the left side of the corolla is that the left nectar-hole is 
usually somewhat larger than the right. I found this to 
be the case tn sixteen ont of twenty-four specimens of the 
wild Z, syfvestris, and in eleven out of sixteen in the garden 
variety (the Everlasting. Pea). It is difficult to say how 
the bees have acquired this habit. Whether they have 
discovered the inequality in the sire of the nectar-holes in 
sucking the flowers in the proper way, and have then 
utilised this knowledge in determining where to gnaw the 
hole; or whether they have found out the best situa- 
tion by biting through the vexillum at various points, and 
have afterwards remembered its situation in visiting other 
flowers, But in either case they show a remarkable 
. power of making use of what they have learnt by expe- 
rience. 2. 

The united filaments not only form the nectary, but 
also a sart of casing in which the ovary is enclosed ; and 
out of which the growing pod has to break its way as it 
increases in size. In Vicia craccait does so by lifting up 
the tenth stamen, but in most Latkyri the filament is too 
atiff to allow_of such a movement, and the growing pod 
was to/squeeze its way between it and the e of the 
trough formed by the nine united filaments. In doing 
this it. and at last splits open one of the nectar- 
holes, In Z. syfvesirés the left nectar-hole, usually the 
larger of the two as I have before said, is almost 
the one which is thus opened. In Z. pratensis, on the 
other hand, where the nectar-holea are equal, the pod 
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the competition among them becomes: 


I am inclined to believe that the want of symmetry in 
the growth of the pod and the uality in the size of 
the nectar-holes are in some way cori and that both 
are connected with a third asymmetrical character in the 
flower of this species. In most Lathyri the brush of 
hais ón the pai ia dinected straight backwards towards 
the stalk of the flower. This is the case with Z. Øra- 
fensis, and also with the flower-buds of Z. sylvestris, 
while very young ; but, as they get older, the pistil rotates 
on its own axis, so that, in the adult flower, the brush is 
turned towards the left. I have often watched the bees 
sucking the flowers of the Everlasting Pea in the ordinary 
way, and have observed that the pistil, in consequence of 
being slightly bent as well as twisted on its own axis, 
em Bou: the keel on tim right aide of the bec. The 
function of the brush is, as Mr. Farrer has shown 
(NATURE, vol vi. p. 479, 1872), to sweep the pollen out of 
the keel, so that it may be transferred to the bees visiting 
the flower, and may be in this way subservient to the 
cross-fertilisation of the species. I believe that the twist- 
ing of the pistil helps to ensure this end, since in conse- 
quence of the brush being turned towards the left it rubs 
against the bee and smears it with pollen, Thus the 
mechanism for ensuring the cross-fertilisation of the plant 
is made more complete. At beset the supposition that 
the asymmetrical character of the pistil is connected with 
the above described iarities and in the growth of the 
pod, is merely a conjecture. 

- These facts have a certain tearing on a peoi 
in the structure of the staminal tube in Phaseolus ~ 
“iflorus, the Scarlet-runner. This flower, in common 
with many Leguminoss, has a pair of nectar-holes at 
the base of its staminal tube; but the tenth stamen 
differs, as far as I know, from that of any other Le- 
pong plant, in a little flap which projects 

m its upper ce just in front of the nectar-hol 

and which almost completely blocks up the tube o 

the corolla. . Mr. Farrer supposes (loc. cit. p. 480) that by 
pressing with its proboscis against this flap the bee levers 
up the tenth stamen, and in this way passes its‘trunk into 
the staminel tube, If this occurs at all, it must be lke 
gnawing holes in the. corolla, an illegitimate way of 
treating the flower, since it is impossible to believe that it 
should have well developed, but totally useless, nectar- 
holes, I believe the true function of this curious little flap 
to be as follows :—In many Papilionacem, Lathyrus for 
instance, the insect visiting the flower rests on a platform 
which is formed of the carina and the expanded ala, but 
in the Scarlet-runner this platform is made up by the 
alæ alone, the carina being tightly coiled into a spinal 
close up to the entrance to the tube to the corolla. The 
ale are attached, one on each side to the proximal part 
of the carina, so that when an msect rests on them, its 
weight bears on the carina, and causes the pistil which is 
contained in it as in a sheath to be forced out. The di- 
rection of movement of the pistil is downward and to the 
left, so that a bee resting on the expanded alæ and push- 
ing in its head to the left of the coiled-up carina would 
come in contact with the pistil as it darted ont of its 
sheath ; but if the insect went to the right of the coil it 
would escape the pistil altogether. The°end of the pistil 
is covered with hairs, and performs the same function as 
the brush in Lathyrus in smearing the bee with pollen. 
It is, therefore, of great importance for the cross-fertilisa- 
tion of the plant that the bees should go to the left of the 
coil Asa matter of fact they all but Taiti do go to 
the left ; the very few bees that I have seen going to the . 
night appear dissatisfied and unable to find their way into 
the cael Now to reach the nectar-holes the insect’s 
proboscis has epee down a tunnel formed above by the 
tube of the vexillum, below by the upper surface of the 
tenth stamen ; the entrance-into this tunnel is a narrow 
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archway leaning towards the i.e. having its highest 
int to the left of the middle point of its base, As be- 
ore stated, the flap almost blocks up the tunnel, so that 
to get to the nectar-holes the proboscis must pass over 
the top of the flap, and must therefore travel along the 
highest part of the tunnel, but since at the entrance the 
highest point is to the left, the bee finds it necessary to go 
to the left of the coiled-up carina to reach the nectar- 
holes in the easiest way. this view of the function of 
the flap, when considered: in relation with the disposition 
of the pistil, carina, &c., be it adds another in- 
stance to the long list of m for 
cross-fertilisation of flowers by means of the vi 
insects. FRANCIS DARWIN 
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THE FRENCH MUSEWM OF PHYSICAL AND. 


MECHANICAL SCIENCE 


ThE following official report of General Morin, the 
director of the Conservatoire des Arts-et-Métiers, 
Paris, to the Minister of Agri 
which we take from the Yonurmal of the Society of Arts, 
‘furnishes some Pereti details as to the present condi- 
tion of this magnificent educational establishment, the like 
of which, dealing as it does with experimental and me- 
chanical science; is entirely wanting in our country 
although in the British Museum, the student ‘of Natural 
History finds all he needs, 
-~ “The total number of who attended the lec- 
tures of the fourteen, essors amounted in 1872 to 
135,443, at 559 lectures, or in the Pon of 241 to 
each lecture, The est number of DB ne by 
any one professor was 40, from the opening in the com- 
mencement of November, until the last days of April. 
-The total number of persons attending is smaller than in 
preceding years, which is explained the decrease of 
the floating population of Paris, This year, as in all 
others, the decrease commenced when the days got 
longer, and work kept the people in the workshop. 

“I would here limit this report if I did not think it 
necéssary to add a few words upon the means of instruc- 
tion which the Conservatoire offers to the public and the 
working-classes of all ranks. ‘ 

“This establishment,eas is known, owes its origin to 
the illustrious Vaucanson, inspector of factories, who, 
after haying made at the Hotel du Montagne, Rue de 
Charonne, a collection of machines, instruments and 
tools, for the instruction of workmen, presented it to the 

‘ Government, on the sole condition that its original pur- 
pose should be maintained. Louis XVI. accepted the 
gift by an act of council, ahd the illustrious Vandermonde, 
member of the Academy of Sciences, was named admi- 
nistrator and conservator of this first industrial museum. 
Later, by the decrees of the 15th and 18th of aiun 
1793, the Convention created a teñ commission o 
arts, to put a stop to the dispersion of objects.of art, 
science, and industry. This commission succeeded in 
collecting a large number in a depot formed at the Hotel 
d’Aiguillon, Rue de PUniversité. The value of these col- 
lections soon after determined the Convention, u the 
report of ory, to make a decree, the 19 Ven i 
year 3, that. should be fotmed in Paris, under the 
. name of Conservatoire des Arts-et-Métiers, a public col- 
lection of machines, models, tools, drawings, descriptions, 


and books .of all kinds of arts and science, the use of. 


which should be explained by three lecturers attached to 
the establishment. a 

“Jt may be well to mention that the title of ‘demon- 
strateur’ or lecturer, often corresponded to that of professor, 
and that the professors of the Jardin des Plantes re- 


mained long after they had commenced giving regular 
courses. However that may be, the organisation of the 
Conservatoire, which was c by several circum- 


-until the 12th Germinal, 
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stances, wes again mooted Alquier at- the Council of 
fe AAE, on the 27th Neue year 7, which urged 
the great advan’ of such an institution to workmen, 
by saying that it is of more use showing them articles 
than merely sceaking of them, It was not, however, 
year 7, that the buil of the 
priory of St. Nicholas of the Fields were put into the 
possession of the members of the C ire, who 
were then composed of Le Roy, Conti, Molard, and Ben- . 
velot, designer, The names of these savants; and that of 
Montgolfier, who soon after replaced Le Roy, did not 
allow of any comparison being made between the functions 
of these lecturers and those who are differently named 
now-a-days. j 
= At length, in the year 8, all the models and machines 
to the State were i removed to this 
, and formed collections destined solely for the 
instruction at sight. The functions imped the title of 
lecturer were never erercised, and this will easily be 
believed when it is said that the numerous visitors who 
are‘ttracted by the rich collections sometimes amount to 
200,000, which makes all verbal explanation on the spot 
impossible, But that which is not possible to do for the 
ic has been for a long time afforded by the Conserva- 
toire to ns who are really desirous of information. 
A ioe and methodical has been made-out. 
and pubUshed, and to it are added, from time to all 
new acquisitions ; this has already passed through four 
editions, The galleries have been systematically classified, 
a guide has been placed in each, who, if he cannot give 
any practical explanation, can at least show where such 
and such a an to re found, each a ticketed 
and numbered, both in the eand in the inventory. 
Should an engineer or eh wish tq examine 
separately a machine'or machinery, a study card for the 
n time is given to him, Or should any more com- 
plete inf ormation or explanation be required, either the, - 
curator of the collections, the under-director, or the direc- 
tor, is always ready to furnish them, their office being 


aor to all. 


e staff in charge of the collections consists of the 
conservator, an assistant conservator, and of fourteen 
chosen guardians, who, for the, most part, are picked from 
old non-commissioned officers or soldiers. The wish to 

ive explanations by these, even with the aid of written - 
etails for the 9,000 models or articles which are there, 
would lead to great errors and confusion by a zealous but 
a badly instructed staff. In asking that popular confer- 
ences, such as are held at the Polytechnic Institution of 
London, should be introduced here, account has not been 
taken of the great difficulties which stand in the way, and 
erated ideas exist as to their value. 

“It is not by common and vulgar explanations that the 
principles of Science can be spread amongst our work- 
men, and the facts and experience which are so necessary ; 
their minds and intelligence are developed enough, so no 
fear need be had to speak to them on difficult scientific 
questi if it is done with wisdom. 
professors who have followed this mode of 
pepe have often been convinced, on meeting some of 
their old hearers in workshops, that what may be termed 
the knowledge of truth and scientific principle has more ' 
deeply entered into their minds than into that of scholars 
of more celebrated schdols. Hence it was not without 
reason that, in ee decree of. the king, brought about 
by the respected Dean, M. le Baron Charles Dupin, 
added to the instructions at sight given by tbe collections, 
that of oralinstruction in the amphitheatres, by professors 
chosen from among. the ranks of scjence. The number 
of chairs, at first only three, is now fourteen, and the half 
of the professors are members of the Institute, who diffuse 
and popularise science, the progress of which uy pi- 
mote by their labours. This instruction, unique of-its 
kind in Europe, only takes place durmg winter ; it is free 

e 
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to all without any condition for admission or any exami- 
nation, and the number of persons who have frequented 





it during the last few years amounts to from 150,000 to’ 


180,000, 

“To To the honour of workmen it must be said, that a 
more attentive audience can nowhere be found; never 
does the slightest disorder arise, and I am happy to say 
that during the unhappy events which bave taken place 
in France, the Conservatoire was always respected, and 
undei went no disturbance or invasion. 

“But uf we think the part of casual lecturers in the 

eries useless, and if we are convinced that the real 
uty of the Conservatoire des-Arts-et-Méters consists in 
the classification, maintenance and increase of its collec- 
tions, and in the teaching of the applied sciences, which 
it gives on such a large scale, we also believe that the 
Government should pee great importance to that 
teaching, which, during twenty years, we have develo 
under re name of ie education, and which 
produced such good results in several of our great fds. 
trial centres. 

“Your department pursues the realisation of this wish, 
and we hope it will be able, with the aid of the resources 
placed at its disposal by the National Assembly, to de- 
velop more and more thos practical instruction, which, 
beginning at the primary school, gradually enables men, 
according to their inteligence and love of study, to rise 
from the lowest to the highest grades of society.” 











NOTES 


We have with much regret to record the death of Mr, Edward 
Blyth, on December 27 last, in his sixty-fourth year. Of Mr. 
Blyth it may be said that he was a Zoologist in the truest 
sense of the word, and his practical knowledge of the birds 
and mammals of Indie and the surrounding countries wes 
probably greater than that of any Ilving naturalist. Up till 1840 
he devoted himself to the study of the ornithology"of the Bntish 
Isles, and in that year appeared an English translation of 
Cuvier’s ‘‘ Regne Animale,” in which the mammals, birds, and 
reptiles were edited by him; many of his own notes suggesting 
modificahons in the then existing systems of classification, 
lave been subsequently fully substantiated and adopted. For 
twenty-two years after this date Mr. Blyth held the post of 
Curator to the Calcutta Museum of the Asiatic Society of 
Bengal, during which time, and in conjunction with Dr. Jerdon, 
he did more than anyone to advance the study of Naturel 
History in India, and to improve the value of the collection he 
controlled, Afier a short visit to Burmah, daring which he did 
much good to zoological work, he returned to England in 1863, 
since which time he has contributed many valuable papers to 
ornithological and otherjournals, and under the very appropriate 
signatwe ** Zoophilus,” a large number of excellent articles to the 
Figd. With an unparalleled memory Mr. Blyth combined 
exceptional powers of observation and a genuine enthuslasm for 
natural history, which is but rarely seen ; these made his im- 
piomptu observations and opinions of more than ordinary value, 
and no one was more willing than himself freely to give all 
information at his command, towards the assistance of any fellow- 
worker, or the elucidation of any difficulty in his favourite 
subject. 

Dr. Francis C. Wess, editor of the Medical Time and 
Gazette, died suddenly on ths moming of December 24 last, at 
the age of 47 years. . 

ATa preliminary meeting of the Varley Testimonial Com- 
mittee, held on November 20, it was iesolved to recommend 
that a Memor of the late Cornelius Varley, illustrated with a 
Photographic Portrait, should be prepared and issued under the 
superintendence of the Committee, and that a copy be pre- 
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sented to his family, in token of the high estimation m which he 
was held; and further, that some Memorial be erected to his 
memory at the place of his interment. 


TELEGRAMS from Naples of the 3rd and 4th inst , state that 
Prof, Palmieri announces a severe eruption of Vesuvrus to be 
imminent A rambling noise is audible from the mountain, and 
although fire has not been seen ın the interior of the craters, the 
density of the smoke indicates the proximity of fiery matter 


Ma. MANLEY HOPKINS, Consul-Geneal at Hawa, having 
written to the Ztwzes that he had discovered in the Samoan 
Islands a living specimen of the Dodo, believed to have been ex- 
tinct a century ago, Prof, Owen wrote to the same paper that 
the bird referred to is the dodlet. ‘The extinct dodo of the 
Island of Mauritius was about six times bulkier. Coloured 
figures of both birds—that of the dodo, copied from paintings 
by the Dutch artists, who saw the living bird in the time of their 
Stedtholder Maurice, that of the dodlet fiom the bird living in 
the Zoological Gardens about ten years ago, with the skeletons 
of both didus and diqanculus are giren in a work on the Dodo 
(quarto). ” 


A VERY suggestive anatomical point has been made out by 
Sir Victor Brooke, respecting the tarsus in certain of the Cer 
wide. He finds,that mm the species of the genus Cervulus (the 
Muntjacs), the tarsus, instead of consisting of a naviculo-cubold 
bone, together with two separate cuneiform bones, has the outer 
of the two cuneiform masses anchylosed to the naviculo-caboid 
mass, to form a single bone, leavmg the minute internal cunel- 
form free. Ina very young specimen of Cervulus muntjac the 
cuboid was free, and the naviculare anchylosed to the outer 
cuneiform bones, showing that the tendency to blend in this 
direction is greater than that of the naviculare and the cuboid to 
combine, This same peculianty is also found in the Pudu 
Deer of South America. 


THR question as to the limit of capability of the microscope 
1s investigated by Prof. Abbe, of Jena, in a recent number of Mar, 
Schultse’s Archsv ; and he is led by a serics of physical deduc- 
tions to the remarkable result, that this limit is already as good 
as reached by our best microscopes, and that all hope of a deeper 
penetration into the maternal constitution of things, than such 
microscopes now afford, must be dismused. Experiment and 
theory agree in showing how the changes wrought by diffraction 
of light passing through fine structures, whose elements are so 
small and near each other as to call forth this phenomenon, are 
such as to prevent the object being imaged mere pwwatrico. 
Thus it may happen, on the one hand, that different structures 
give the same microscopical image, and, on the other, that like 
structures give diferent images. Consequently, while objects 
of the kind (systems of fine lines end the hke) may appear ever 
so distinct and well marked in the microscope, we are not en- 
titled to regard such appearances as of morphological ngnifi- 
cance, but merely as physical phenomena, from which nothing 
farther can certainly be inferred than the presence of such struc- 
tural conditions as are capable of producing the diffraction effects 
obtained. The remuk has notable applications to many of the 
micioscopical researches on markings of diatoms, and on striated 
muscular fibre. And it affects not merely the morphological 
relations of the objects, but the deductions, made from micro- 
scopical observation, as to properties (such as differences of 
transparence, colours, polarisation, &c.), The author lays down 
the following principle as basis for determination of a limit :— 
By no microscope can parts be distinguished (or the marks 
(Merkmale) of a really present structure perceived), if they are so 
near to each other that the first bundle of hght rays produced by 
diffraction can no longer enter the objective simultaneously with 
the undiffracted cone of light. Prof. Abbe has also recently 
described a new illuminating apparatus for the microscope, 
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formed of a condensing system of two umchromatic lenses, 
which are fixed in the stage of the microscope, and transmit the 
rays from the mirror below ; the purpose being that the object 
(immediately above the upper lens) may be illuminated by Hght 
from a great many different directions. 


Wx have received from the Scienco and Art Department 
“ Extracts from the Reports of the Professional Examiners in 
Science on the Examinations of May 1873.” The reports are 
most thorough and painstaking analyses of the results of the 
examinations, and giye one the conviction that there is little 
chance for candidates who are n-t masters of the subjects they 
profess, On the whole the examiners report unfavotrably on 
the great bulk of the candidates, and it would befor the good of 
future candidates, especially such as expect to be able to pass by 
aruming, that thees reports should. be brought under ‘their 
notice. ~ 


AN observation of particular interest has been made by Mr. 
C. S. Tomes (Quarterly Yeurnal of Microscopical Science). In 
studying the development of the teeth of the Armadillo ( Tatusia 
feba), he finds, contrary to what would have been expected, that 
in their earHest stages, the first indications of their differentiation 
are manifested by the formation of an-“‘ enamel organ” as in those 
of higher mammals ; whereas in th’ teeth themselves there is no 
enamel present, as is well known. Another- peculisrity is that 
behind each primitive tooth a second smaller mc-is seen, which 


corresponds in all its relations with the germ of the permanent 


tooth in other mammalia, Consequently, 7atusie peba at least, 
amongst the Dasygecide, is not monophyodont, as has been 

stated by Rapp, Gervais, and Flower, from which it 
may be inferred thet the Edentata as an order, must have de- 
scended from « truly diphyodont type, and have become iba: 
quently specialised. — 


Tue U.S. Exploring Expedition under Licat, Col. Wheeler 
has now brought its work nearly to a close, having surveyed 
about 100,0@0 miles of territory in Southern Colorado, Southern 
Utah, Eastern Arizona, and Western New Mexico. The entire 
geological formation of all this vast country has been carefully 
studied, and from this study and the survey, accurate maps will 
be drawn this winter. Over 1,000 species of plants have been 
collected in Southern’ Colorado, and over 500 in Arizona and 
New Mexico. Some plants, supposed to have medical proper- 
ties, or such aa might prove of technical use, have been taken 
along for investigation. For example, the muskel, which is 
used by the Indians as a principal article of food, is tasteless 
when raw, but upon cooking, by being embedded in hot coals, 
turns sweet and is like the best honey. Attention was also paid 
to the geographical distribution of plants, and many Interesting 
points elucidated. With regard to the fauna, more than 800 
bird skins have been collected and stuffed by one of the natu- 
ralista, many of them very rare and beantiful. Some very rare 
reptiles have also been obtained, among which the gllamonster 
forms a pecullar feature.- This animal, which is repulsive in ap- 

` pearance to many, and generally believed to be exceedingly 
poisonous, is quite harmless and very interesting. Some new 
species of rattlesnakes have been found. Very few butterflies 
bave been seen, but bugs and beetles were collected in great 
quantities. The waters of the different streams were’ searched 
for the finny tribe. Skulls of bears and mountain lions and other 
specimens of the animal creation are included in the list of col- 
lections, With regard to the Indians, many interesting facts 
have -been collected ; among others the vocabularies of seven 
languages —the Apache, Navajoe, Tehna, Gohun (Tonta 
Apaches), Walton (Jemes), Isletta, and Moquis. 


WX notice with considerable satisfaction from the statistics pub- 
- Mahed in the Padtisders’ Circular that the number of scientific works 
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issued during the past yearin England bears avery large propartion 
to other classes and to the whole number of works published. The 
number of new books and new editions published during 1873, 
including 242 importations from America, is 4,991. Of these, 
588 are classed under the head ‘ Arts, Sciences, and Historical 
Works,” by which, we presume, is meant Science theoretical and 
applied and the history of Science, as there are other heads under 
which history and the fine arts more appropriately come. This 
number, 588, is inferior only to that of works of fiction, and 
theological and religious works, the former numbering 831, and 
the latter, second in the list for the first time, 770, Were we to 
class“ Voyages, Travels, and Geographical Research,” 283 
volumes, among scientific works, the number would be 871, ex- 
ceeding even that of works of fiction, not to mention theology. 
The number of sew books in Arts, Science, and Geography is 593. 


Dx. E. REGEL, Director of the Botanical Gardens, St. Poters- 
barg, has published a work on the species of vines met with in 
North America, Northern China, and Japan, in which he dis-. 
cusses the long-controverted question of the origin of the vine, 
According to him, the cultivated vine, which forms our vine- 
yards and produces our wines, is not a distinct and separate 
botanic species; it is a hybrid of two, species, belonging 
equally to the genns Vine, wi V. labruxa L., and 
V. wulgina L. The former of these two species is met 
with in a wild state in Northern America, in Japan, in Ment. 
~churla, and in the Himalayas. Its leaves have their inferior face 
‘covered abundantly with a cotton-like down. The second species, 
which grows naturally in the same countries, has upon the infe- 
rior faco of its leaves only small hairs, short and very stiff upan 
the nerres. The-first of these two species bes furnished the 
two most remarkable varieties of American vines, the Catrwda, 
much cultivated for the production of wine, and the /radel/e, the 
grape of which, sought after for the table, has a perfumed flavour 
and peculiar odour, agreeable to some, but dimgresable to 


ON Thursday evening lest, by invitation of the Committee of 
the Post Office Library,’a large company assembled in the gal- 
leries of the new Post Office buildings, St: Martin’s-le-Grand, 


.in commemoration of the reopening of the library, In. 


the south-west gallery there was ananged a museum of early 
telegraphic instruments and appliances, the latest improvements 
in the science of telegraphy being illustrated by the mode ot 
transmitting news to, and receiving messages simultancously 
from, nineteen of the larger towns of the kingdom. The new 
procems of despatching messages simultaneously in opposite 
directions through a single wire by the instrumentality of Mr. 
Stearn’s invention was worked throughout the evening, commu- 
nication having been effected for the purpose with Southampton. 
In the central gallery there were wires working in direct com- 
munication with Australia, India, Teheran, America, St. Peter» 
burg, Paris, and Berlm, the process being rivalled in interest by 
the action of the pneumatic tubes which connect the Central | 
Telegraph Station with the principal offices for the collection 
and delivery of messages in the metropolis. There was also in 
this gallery a working model of the travelling post-office, with 
the apparatus for the recetpt and delivery of the malls while the 
train is in motion. In the course of the evening the Postmaster- 
General briefly addressed the company, sketching in outline tha 
history of the English postal service. The Post Office Library 

was founded in 1859 for the benefit of. the clexka and other 
officers of the Post Office. It was started by subscription among” 
the employées, but bas received lerge donations of books from 
authors, publishers, and the pablic. The library contains at 
present 2, 500 volumes, of which we are glad to hear a fair propor. 
tion cons sts of popular scientific works, which it is hoped will be , 
shortly increased. _ 
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Masses, LOVELL, REEVE, AND Co., have in the press a 
volume on St. Helena, comprising a physical, historical, and 
topographical description of the island, with its geology, fauna, 
flora, and meteorology. The author is Mr. J. C. Melliss, C.E., 
F.G S., F.L.S., late Commisslaner of Crown Lands, Surveyor 
and Engineer of the Colony. 


THE Scotsman reports that a piece of gold-bearing quartz has 
been found in the island of Bute. 


Bux-KEEPING has become a vocation or avocation of so much 
importance in America that there actually exists a ‘‘ North 
American Bee-keepers’ Society,” which, lik¢ more important 
associations, meets yearly m one of the towns of the States 
This year the scciety met at Louisville and continued its sitings 
for several days. Among the papers read was one by Genera] 
D. L. Adair against the practice, common among apiarians, of 
clipping the wings of the queen, the paper showing a very con. 
siderable acquaintance with the structure of the bee. 


THY Times takes the following from an American paper, and 
asks ‘Why not in London?” :—‘In Pittsburg, Pennsylvania, 
an electric clock has been established to move the hands of 
seventy different clocks, scattered all over the city. The motive 
clock is powerful, and has a pendulum composed of hollow coils 
of copper wire. These swing to and fro over the poles of horse- 
shoe magnets, and every time they pass from one pole to the 
opposite a current of electricity is called up inductively in the 
colls, flows up the wire, and then to the seventy dials, giving a 
current of an opposite nature at each swing. Behind each dial 
is an astatic permanent magnet, suspended on a pivot, and 
surrounded by a coil of wire, and it rotates under the electric in- 
fluence from the wires. A small weight may be used to each 
dial if the hands are heavy, and the plroted magnet may merely 
regulate the time. Of course every clock will be exactly alike, 
and will run with very little attention. To prevent the pendu- 
lum of the motive clock from moving too fast by the increase 
in the length of vibration of the pendulum, a magnetic bridling 
appalatus is attached,” 


A LETTER appears in the 7iwer of the 30th instant, from a 
correspondent with the ‘‘ Livingstone East Coast Expedition,” 
dated Mdaburn, Ugogo, Central Africa, July 15, and is princi- 
pally occupied with a description of the many annoyances to 
which the expedition was subjected. 


Tue finest kitchen garden in France is thaf of Versailles, 
which belongs to the Stete, and brings in a yearly revenue, 
taking good and bad years together, of about 20,000f. The 
Assembly has determined to apply this valuable property to the 
formation of a model market garden and school of haticulture. 
The details of the institution are not yet arranged, but it is 
presumed that it will be self-supporting, and that it will render 
valuable assistance in the development of horticultural sclence in 
France. 


Tax additions to the Zoological Society's Gardens during the 
pest week include two Violaceous Plantuin-cutters (Musephaga 
vielacea) from W. Africa, purchased; two Senegal Touracous 
(Corythaix persa) from W. Africa, presented by Mr. Hawkins ; 
two Chinese Storks (Cfcosia Boyce) from China, presented by 
Mr. R. B. Boyce of Shanghai; e Grivet Monkey (Corropethecus 
lalandii) from W. Africa, presented by Mrs. Couteam ; a Coati 
(Nasua masca) from S. America; thiee Derblan Screamers 
(Chauna derbiana) from Columbia; a Chmese Water Deer 
(Aydrosetes snermis); a Common Otter (Lwira vulgaris), 
British, deposited; two Black-tailed Hawfinches (Cocesthanster 
smeloseerus) from China, purchased. 
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ON THE SPECTRA OF COMETS * 


HE araye method of examining the light from 
comets has hitherto to comets of weak 
light; yet the observations are fitted to extend considerably our 
knowledge of these objects. The spectra of all the comets that 
nare been mamine have consisted of a few bright lines or bands 


oE light, and Ieee very faint continuous > a The chief jart 
zameti eee aL gills Ee proper to it, 

is probably from glowing e remaining portion is re- 

flected sunlt 

ao brightest a which have a since the 

be of spectrum ania, aro those of Brorsen {L 1868) 

p Winnecke (IL 1869); spectrum of the former consisted 

of three bright nears S uggins sought to deter- 


mine with great accuracy ; Sor te fan no ves ouincldcaco with ihe 
sick lines of an 2 terreatnel substance. The spectrum of 
innecke’s ciel, albo examined a was somewhat 
different, but atmilarly consisted of bright bands (in addi 
tion to the continuous al present), which were 
sharply defined on the side nearest to the red end of the spec- 
bat diffuse on the other. A comparison of the comet’s 
with that of olefiant gas showed striking dmuilarity 
between them ; ero was able to establish, with some 
certainty, a ‘coincidence of the three bnght bands. The 
opinion that the material of this comet might be hydrocarbon 
found general acceptance ; and the inference has been extended to 
other comets, so thet it has been taken as demonstrated, that the 


comets are formed of h (Dr. Zenker in Asr. 
Nachr. Nos. 1890 to a abi 
I will now gire a of all ths observations known to mo 


of cometary spectra, from which it will be seen how far the con- 
clusion m ion is warranted. 

1. The comet examined by spectrum-enalysis Is the ne 
L 1864. Donati found its to consist of three 
bands, which (1f one may judge from the figme tn Asir, Na 
No. clang do sof coincide with those of the iydrccatbor 


Pa Huggins and Secchi observed Tempel’s Comet L 1866, 
ia got it Raphi ae amc in which Secchi 
saw three t Ines, Huggins The line seen by 
both waa the ightest, and situated m the middle between band 
F of the solar spectrum ; accordingly se coincidence with the 
hydrocarbon spectrum. 

3 In the spectrum of Comet II. 1867, the continuous 
trum was relatively so strong that Huggins found it difficult 
detect bright Imes. ‘‘Once or twice,” he sa ny mspecied 
the presence of two or three bright lines, but of this observation 
I wes not certain, The prismatic qbservation of this faint object, 


thiongh im ect, appears to show that this small comet 1s pro- 
bably in ph structure to Comet L, 1866.” In this 
eis apie oe y no hydrocarbon. 
4. Brorsen’s Comet L 1868, was obere by H and 
Secchi. Both observed three rones of light ; dle one 


being brightest, and in the green j mle sb Tightest part 
was somewhat less le than the htest linaof the aie 
spectrum (wave-length = 500°3 mill. ). From this ob- 
servation, and the determination of the position of the other two 
faint bands, it appears that the comet spectrum was neither 


simular to that of nor to the Aydrecarbon 
Bes pe Serra Comet £868 was aino oberved by Hugna 
measurements and direct com: 


Huggins gave an agreement of the cometary spectrum with thee 
of carbon in olefiant gas. From Secchi’s measurements it ap- 


pears, that the sbarpl arply defined side of the middle band (towards 
peso Ppa si Wai an lap ch with the line-group 4 of the solar 
of the middle band 


spetivvn consid ot Cee bape 
ever, was not accurately determined. 
D Comet L 1871. was observed. Huggins and myself. 
a N: sne meararefaenta af tlie 
o in common agree we spectrum appears to 
be identical with that of Broreen’s comet.’ j 
8. Comet IIL 1871 (Encke) was obeerved by Huggins three 
days, by Young four, and by myself six ; it showed, as usual, a 
spectrum of three bands. _ Huggins thought this agreed with 


* Abstract of paper m Poggendorff's Annalen, by H. Vogel. 
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the bydrocat bon spectrum; while Yomg and I observed re such 


9. Comet IV. 1871 (Tuttle), examined only by me, gave a 

ee Accurate measurement of ther posi- 
on showed æo coincidence with the hydrocarbon spectrum. 

Of these nine comets, there is only one (L 1870) for which we 
have no observations as to the position of the bright bands. Of 
the remaining eight, the spectra of five (1, 2, 4, 7 and 9) have 
pinka sd ent hydrocarbon As re- 

IL 1867 the supposition is offered that its 
sm yun nlf ths named ; ss to Encke’s 
1871 it remains uncertain in which class it is to be 


rene (Hog 


Aye adh St Haggin and Se 
of the lines in its spectrum with those in the 


Foner 


It his a a somewhat questionable view, that the comets 
consist of such matter; and we should, I think, ‘content our- 
lrer with the dedticton, that a portion of ee 


the comet is its own Hght, and 
Perhaps a brighter comet may rahe ad tee hee ears 


meia Gadin, yei I seems to me extremély difficult to determinè ` 


the nature of the glowing gas of the comet a comparison 
of spectra from the electric spark in ER i hens 


must be, in the comet, circumstances of pressure and tem 
which it ts impossible for ps to mitate, and tbrough which, it us 
known, the t modifications. 

“Dr. Zenker has farther (Ast. Vach. loc. cit,) that “in 
the of Brorsen’s comet, Huggins Has the 
bright line cf ni ”” ‘This statement is incorrett ; the ob- 
servation having that the a band situated in the 

of ie ee same~pontion ‘as the 
the n eae it is known, comcides with 
toatl tive ‘of nitrogen. The band in the comet spectrum 
is a little displaced towards the red end ; and this displacement 
could not be due to the motion of the “comet, for,as Huggins 
Tne woul hae latter was moving towards the earth, and the 
would have been displaced towards the wee. At an 
date, H o the park L 1866, gaveiout 
RET h material fon Preben isthe 
appear to consist t, 
Si eade with the brightest fice sabes opie 
Hada and the 
dence with those of the nitrogen 


dispioved view, having observed _ 
-weaker bands fhowing no 
The accurate measurements afterwards made by 
uggins with the bnght Brorsen comet, are of interest specially 
because they put it beyond doubt, thet there is no connection 
between the of nitrogen and that of the comet. 

Again, Dr. Zenker arrives pt tho conclusion that there must 
be water-vaponr in the comets; mnce they have, ing to 
Schmidt, a yellowish-red colour, and the sun’s rays, when 
pass a considerable thickness of aqueous vapour, are 
coloured thus, But apart from the conmderation that sunlight 
has a yellowish-red colour on passing h other vapours, as 
well as aqueous, I would remark, that we must take the proper 
light of the comet, which appears from spectral enalytic observa- 
tions, to be goerlly more intense than ees as 

colour, According to tHe observations made, 
wo should expect that the Coret ia on thie whols, of greenish or 
greenish-hiue colour, since all the connst, as wo have 
seen, of two or three bands of light, o which one is in the yellow, 
the second and test in the green, and the weakest in the 
beglaning of the bine. o the (generally very faint) continuous 
rum, ightest —yellow, green, com- 
pescematt of bine=-w Suntle. The entre 
even where the weak continuous spectrum 
greenish colour. Colour-dats. have been ed by other ob- 
servers besides Schmidt ; and the head of the Comet 1811, ¢ g. 
had, according to Herschel, a or bluish colour ; 
the nucleus was slightly red. colour of Halley’s comet, at 
its return in 1825, was a binish {Struve}. e says 
of the comet o£ 1862, ‘* The colour of the neck appears to me 
yellowish ; the coma has bluish light” 

With regad, lastly, to Dr. ers proposition that “ every 
gas belongmg to the nolar systern, as soon as it is visible on the 

k ground of the heavens, must appear’ with the same lines of 
the spectrum, as, according to its it absorbs ont of the 
ht,” I may be permitted to remark thet I am not quite, 
convinced of this; there is not yet furnished a satisfactı nto ie 
perimental basis for the assertion, But to seek to epl 


since there 


“Hne spectrum of a nebala thus, and by shying 


that the nebuls fx 
shone upon by a fixed ster in its ‘“‘near neighbourhood,” is 
doubtful, inasmuch as it is a very rare case that bright stars are 
situated in such nearness to nebulw (especially the planetary, 
mhich best ahow the gas eee , that one can suppose a physi- 
cal connection between the nebula. 

I have been prompted to the foregoing remarks by the obser- 
vation that in recent jons on the constitution of the 
universe, the value of perceptions of on which these 

tons rest, has been y over-estimated. Te pan 
les on which the edifice of an hypothesis is raised mast, 
be secure, and.observations not sufficiently confirmed, or 


.| oven denoted as uncertain by those who have made them, should 


poe bo disregarded, they fase tate poe 
thesis a stimulating and fortherm uence on progress 
of scientific research. J 








SCIENTIFIC SERIALS 


Fustus pera the Anna der Chemie, Band 169, Heft 3 
This number of the Annalen contains the foll 
STERS on of nitis aià by hea, by Te Cakna This 
paper, of seventy pages deals exhaustively 
peor the e mbject Very eread ate of the results of various 
temperature, &c., are given, andthe per a 
ae with two plates.—On the des of mol 
Dr. L. P. Liechti and B, Kempe.— Chlorides of the enke 
MoCl, MoCl,, MoCl,, and MoCly are described. The anthors 
point out the parallelism shown by these bodies to the Tungsten 
chlorides, where, however; Tungsten wants the correspo 
chloride, while molybdentm wants the hexachloride. See te beh, 
these series the colours of the salts become datker as the iy 
increases in quantity.—On the atomic weight of molybdenum, 
by L. Meyer. The anthor from sixteen results deduces the 
atomic weight 95°86 for gr p chlorine being taken as 
35 a ei by and silver 107°66, very well with the result 
Damas 96, and by Debray 95 04. The anthor also 
Deia pak gre: owmg Ę1elaions in three groups of ele: 


Cu aa 
Ag ra 


Kasse z 
by E Hutz The author describes tho 
this body.— Tho r conchdes with a 


scrfic Neat of xirconinm silicon, gad bore: by W. G. Mixter 
ad S. Dand. 


TEHE new number of the Owan tiy Journal 4 Microscopical 
Science contains many papers of interest. . Allman com- 
mences by giving an acconnt of Kleinenberg’ aaa 
anatomy and ment of Hydra, in upy while he has 
confirmed many of the statements of loime cinerea 
shown the mcorrectness of others, and has discovered several 
important points in its anatomy, specially in connection with the 
structure of the ectodermic layer, and the subject of 
ment.—Prof. Martin Duncan records some observations an th 
method of devel in Fucus pesiculoms, in which, after 
suge that they obtain ther nutntion in pert at least, from 
the matter always in sea-water, he describes the 
of the terminal cells of two sets of finger-shaped pro~ 
cesses ; showing that by in-growths from the lateral mem- 
branous septa are formed at the apices of the an active 
mass of protoplasm occupyi raorast heilgg cnd. Follomng Bes 

te Ulnstraling it, of e Os 


is a translation, with a 

paper on the anatomy of aberrant form Rha. E~ 
(M. Sars), so peculiar in com & creeping stem m 

which is an axial cord ; lateral cells in ch the somites are 


form, intermediate between the Polyroa and Mollusca, and not 
in reality related to the Hydrosoe as i 
Mr. Tomes’ observations on the d 
of the Armadillo are referred to in our Notes.—A translaton 
follows of the researches of Ph. van Tleghern and G. 
Monnier, on tha eee ee candente forti theif emo 


-gO 
Fp 
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Annales das Sctences Naturellct, Tt will well repay the study of 
microrcopists.—Rev. E. O’Meare continues his es on 
the Diatomacese, describing the Ackwanthas, Compkoiemas, 
Amphiglenrea and their allies—Dr. Bowditch, of Harvard 

veralty, gives a new method of injecting the Lymph Spaces 
in fasci, by stretching fascia over the neck of a bottle; and 

i places a turpentme solntion of alcannine with 
the point af the syringe partially perforating the fascia ; allowing 
the whole to dry, durmg which process the finid penetrates the 
finest lymph spaces. : 








SOCIETIES AND ACADEMIES 


Lonpon 

Royal Society, Dec, 18, 1873.— ‘f On the Nervous System 
of Adinia,” Pat L, by Prof. P. Martin Duncan, F,R S, 

After noticing the investigations of previous anatomists in the 
histology of the chromatophores, the work of Schneider and 
Rotteken on these su organs of special sense is examined 
and criticised, 

Agreeing with Rotteken in his description, some further infor- 


maton is Yoni rèspecting the paturo o the layer and 
the mmat. arsitómy of elongated cells called ‘‘cones’”’ by 
that author. The position and neture of the pigment-cells us 

ited out, and the peculiarities of the tissues they environ also. 
Peis shown that the luge refractile cells, which, according to 
Rotteken, are situated between the bacilli and the cones, are not 
invanably in that position, but that becilli, cones, and calls are 
often found separate. They are parts of the ectothelium, and 
when conjoined enable light to affect the nervous more 
readily than when they are separate. Further mformation is 

iyen epee ne ihe Muform nerve celli and small fibres noticed 

Rotteken in the tixsue beneath the cones, and the 
of united ganglion-like and a diffused plexiform arrange- 
ment of nerve is asserted. The probability of a continuous plexus 
round the Actina and beneath each chromatophore is suggested, 
tou e PEAT OEA Rara in relation to 

t lained. 

Tho matre of the minute construction of tho muscular fibres 
and their attached fibrous tissue ın the base of Adima is noticed ; 
and the nervous system in that region is asserted to consist of a 

lexus beneath the endothelium, in which we fusiform cells and 

bres like sympathetic nerve-fibrils, Moreover, between the 

muscular layers there 1s a continuation of this plexus, whose ulti- 
mate fibrils pass obliquely over the muscular fibres, and ether 
di 


or are lost on them, 

The other of the Actaia are under the examination of 
the author, but their details are not sufficiently advanced for 
publicanon. The nervous system, so far as it 1s examined, con- 
sists of isolated fusiform cells with small ends (Rotteken), and of 
fasiform and spherical cells which communicate with each other 
and with a di plexus, The plexus at the base is areolar, 
and its ultimate fibres are swollen here and there, the whole 
being of a pale grey colour. 

Anthropological Inatitute, Dec. 1873.—Prof Busk, 
E.R.S., president, in the chair.—The followmg paper was read : 
-—“ Ethno from the Annals of the Eider Han,” Part L 
Translated by A. Wylie, of Shanghai, with an introduction by 
H. H. Howorth. The Imperial Chinese Annals of tho various 
Dynastes which are as yet almost untouched are ed 
by the extreme accuracy of them details, and ın them is to be 
found a minute account of the Intercourse of China with its 
neighbours, reaching back in contemporary annals to at least the 
second century B.C The senes of Chinese annals begins 
perly with those of the Han dynasty which reigned from t 
202 B,C. to about 220 A.D. That was the golden prime of 
Chinese history, when the empire reached its furthest limits, 
when Buddhism was introduced and when sgat hterature 
flourished. the dynasty of Cheou, the old im 
had been invaded by the creahon of various fendatories who be- 
came almost independent, It was the aim of the immediate 
predecesaais of the Han dynasty to destroy those fendatorles and 
to restore the unity of the empire ; and to effect that purpose all 
the ancient books and histories were ordered to be burnt. The 
annals, in the present communication, contain an account of the 
numerous conquests from the date of the Elder Han and embrace 
the history mugiations of a large ion of the peoples of 
Central and Easten Atle Mr. H. H. Howorth communicated 
the twelfth and concluding paper on the Westerly Drifting of 
Nomades : the Huns. 


Royal Society, Jan. §.—Prof. Sir William Thomson, pre- 
sident, in the — followi communications were 
read:—A New Method of Determining the Materal ard 
Thermal Diffustvitles of Fluids, by Sir iam Thomson,— 


Bay, New Zealand, and upon -ts 
ockburn Hood. 


DUBLIN 


Royal Irish Academy, Nov. 29, 1873.—Prof. Jellett, presi- 
dent, in the chair.—Samuel Ferguson, TED., a paper on 
“The completion of the biliteral key to the values of tie 
Letters in the South British habet.” — resident 
read a paper on “The question of Chemical Equilibrium, ” the 
determinaton of the law, according to which an acid divides itself 
between two bases which are tin the same solution, has 
been long known to be one of the obscure questions of chemistry, 
it is generally admitted by chegnists that 1s a division, and 
that the relative masses of the two bases exercise an important 
influence upon the law which goverusit, but the law itself 
1emains unknown, and the object of Prof. Jellett’s paper war to 
give at least a partial, possibly a final, solution to the problem, 
treating the questiog as one uf chemical equilibrium, and defining 
these terms as follows :—Two or more substances may be said to 
be in chemical equilibrium if can be bronght into chem:cal 
presence of each other, without the formation of any new com- 
pound or ch in the amount of any of the substances which 
are thus brought together. Ifan acid he added to a mixture of 
two bases, four substances will be present, s.e. two salts and rwo 
portions of bases remaining wuncombined, these four are in 
chemical equilibrium—the question is why—and the author 
showed that there can be but one equation of equlibnum, iias- 
much as the quantities of the four substances which me present 
in the solution, are functions of three ind ent variabl 
namely :—the original quantities of each base (2) and the original 
quantty of acid (1) denoting by 4, 4, the quantities of free 
base, by sı s, the quantites of each salt respectively, the 
equation of equilibrium is necessanly of the form = F 
(i 51, Šp ty) = 0, and the object of the anthor’s investigations 
was to determine the form of the funchon Æ. The bases selected 
for experiment were quinia and bracia In quinia the rotatory 
power of any of its salts exceeds the rotatory power of the base. 

quinia the 1everse ıs the case, and as the resule of careful and 
long continued periments, it was pioved that equilibrium is 
not tioubled by dilution, for a disturbance conld not artse with- 
out altermg the rotation—theie was no alteranon, and the 
equilibrium, therefore, depended only on the ratios of the four 
substances, hence :— 

U=sF G bas a) 
s? Sq s 

By a second series of experiments it was —putting 7; = 
ro power of brucia, p; = rotatory power of A 
of qui ry = rotatory power of brucia, Pa = rotatory power of 
h: lorate of brucia, r = actual rotaton for aciduleted 
mixture, a = total amount of acid corresponding to the unit of 
bulk of solution, x = amount which combines with the quinla, 
it is easily seen that - 


(4- E)n 

a 

where £4, Ba, a are the atomic weights of the two bases and the 
acid y, and 4 5, are the quantities of each base con- 
tained in the bulk of the solution, Solving this equation for x, 


we hare 
xu Aat B(r— br, - br, where 


A= (ri— 


By (Pr ~ 71) + Ba (72 — pa) 


recent Extinction, by T. 


Baa se 
By (P1 — 71) + By (72 pa) 
If r, be the actual rotation caused by the unacidulated mix-ure, it 
is evident that r, = 6,7, + Że The foregoing may therefore 
be wnitten 

= z=da+ B(r—r,) 
By a third serles of experiments it was seen that if a solution of 
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quinis is acidulated so that the 
to the acid the same ratio as in the 
the uncombined and the quantity 
brucia is so as to prererré the ratio of the uncombined 
brucia toa@— z, Then the ratios in these of 4, tos 
to s, are the same as in the case of equilibrium, ro 
cugad by thess ene ry md re. them be mired in 
msm, and rotation caused by the mixture is 


era and whatever be the ratio of #s : , there being no 
‘rupture of equilibrium, it is evident that if the ratios 6, : s and 
A fiae aa ce proper r een tho laite will be 

preserved, however b, : by may vary. Hence, in mathe- 
matical language, U = F ( $, 2) By a fourth series of ex- 
periments a mixture of solution of quinia and brucia was made, 


m which these bases have to each other the same ratio as the 
uncombined bases in the second serles of A second 


‘ mbxtore is made of-the same solutions in which the bases have 


the same ratio as the combined bitses in the second series of ex- 
periments. Sarticlent acid I» added to tho latter mixture to con- 
vert the bases into salts. Here the ratios 4, : h aod s i f ba 

the values for equhbrium. If these now be ad eet sack other 
in the proportion of m : m, the rotation caused by the mixture 
is— ae Š 


mrt ary 
mtn 


1 ry being the rotation cansed by each of the added ftuids sepa- 
rately, it Is Inferred as before that US f(D (2 2), bot f U sa- 


tisfy both these conditions it is easily shown ayia 
U = f ($: +B), hence it s evident that the required equation 


of equilibrium is 4 -+ Ato» constant. ‘The anthor showed the 


bearing ofthe law apon the r that chemical combination is 
not statical brt dynamical, observing that this ts quite in 
accordance with the results obtained by him. valuable 
memoir will appear in full in the Transactions of the Royal Irish 
Academy.) a 
PHILADELPHIA : 

Academy of Natural Sciences, Aug. 19, 1873. ae Ruschen- 
berger, , presid@mt, in the chair. “The tai concerang ts 
e.” Theanthor garea few additional d 


ceca ee 


Academy for ener 
Sept. 9,— i Gentry comm co of a great swarm 
x pe Mr Gem h the town of 


A aaa a on the oon pf A 22. The 
scfaio was citlmated to be about m mile in by nearly a 
half mile im width, and was so dense as even to o passers- 
by on tio- oppostte sde of tie sree 

Sept. 1 Tho following papers wae ed for publice- 
tion +—‘‘ new Am spedies af Glyp bani D7 


Theo, Gill; ‘‘ Description of fifty-two spece of 

by Isaac Lea. The i pamee paper was A 

committee; ordered to be publish the Journal of Acs- 
T Boston, U.S. i 


Socioty of Natural History, Nov. 5, 1873.—Mr, F. W. 


South America, Mr. Putnam showed that Yariations in the 


number of lingual teeth, which are from eight to eleren in each 
row in from the North Atlantic and from the Straits 
of could not be considered as of importance: 
The different vatieties of this species he conal as i 

Far. is, the short and thick f from the North 
Atlantic, var. limesa, the long and slender , also from the 


North Atlantic; while y 

axsiralis, the name under which Jennyns described itas a true 
species.— Dr. Thomas Dwight read a paper on the “Structure 
and Action of Striated Muscular Fibre.” ‘His studies had been 
made on the muscles of the legs of the small water beetle 


oe Their covering is quite transparent, and after the 
leg has been cat off and put into a drop of water under a 
covering glass, the contractions can often be observed for over 
an hour. He found that the fibre, at rest, consisted of narrow 
transverse stripes, with broad light-coloured bands 
them. Close to the black stripe there was a glaring. 
white reflection, but midway between two stripes the fibre was 
gray. When the fibre contracted the black bends came nearer 
together, and their granular structure became more obscure ; the 
ga band disappeared, so that there was merely an alternation 
lack and white stripes.” The ends ‘of white stripes 
tec edt dean Geeciak As the wave of contracton 
pation 1t was to see that there was no is 
xa the black. mnd the light subtanes 
as is mkinianed by Merkol 
Wher aie par of the fre isin contraction, the part fom 
which the wave is running is put upon the stretch ; black 
bands are divided into two 10ws of granules, and there is less 
distinction between the white and gray substances. ~* 


Paris 


Academy of Sciences, Dec c ag 1873.—M. de Gonia 
premdent, in the chair—The fi papers were read :-—On 
a or oruaiitea OF the A wien E 
the observations of the Transit of Venus on December 8, 1874. 
—A new anawer to M. Pastenr, by M. Trecul. This was a 

review of M. Pasteur’s views as to tho origin of yeast. 


Pasteur replied.—A. theoretical essay on the oqul- | 
librium and elasticity of t masses and on the thrust at 
non-cohestre earth, i .-—On’ tie isomerism of” 
albumencids, by M p The author gave many details _ 


supposed AH; he, however, did not obtain 
in — Note on the action of iodine on uric 
acid, by M. F. Wurtz Tho anthor found that when these 
bodies were allowed to act in the presence of water, alloxan and 
hydriodic acid were formed, and pro also urea with other 


cal distribation of birds, by AL - 


“A, Milne-Edwards.—On fosu] remains of Batrachia, Lacerta, and 


its at Aveyron, by 
acum of the 


aid found in the phosphate of lime 

Filhal.—On the development of the 
and the zoological ee ee 

the Spirwle, M. Munier- Oralna- On walfpoun 

M. E. Moucher.—On the afecta ot Indian h 
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THE POLLUTION OF RIVERS 


THe eel grees Commissioners (Prof. Frankland 

and Mr. J. C. Morton), having, during the last 
five years, made and published more than 2,000 analyses 
of river and other waters throughout England, Scotland, 
and Wales, before and after pollution, and no less than 
1,200 examinations of impure drainage waters, and 
having visited and reported concerning the effluent 
waters from 245 Chemical-dye and Print-works, Paper-, 
Cotton-, and Woollen-mills, and mines and works of 
various kinds spread‘ over the country, have recently 
published their fifth report on river pollution from 
mining operations, reserving to themselves in {their 
forthcoming and last report the consideration of the 
potable waters of Great Britain. 

The importance of this systematic and thoroughly 
scientific examination of the composition of the run- 
ning water on the surface of our country can hardly 
be over-estimated, and the value to the nation of the 
mere analyses of the waters is such as amply to repay the 
cost of the Commission. In addition, however, to the 
special value to each district, to corporate bodies, or even 
to individual manufacturers and riparian proprietors 
which these analyses of river and drainage waters possess, 
they are of the highest importance as forming the body of 
evidence upon which alone action can be taken with 
regard to legislation on the subject of the prevention or 
abatement of river pollution throughout the country. 
That some measure to ensure a greater degree of purity 
in our rivers, especially those passing through the manu- 
facturing districts, must, before long, be carried out by the 
Legislature, is admitted not only by those who opposed 
Mr. Stansfield’s proposals of last year, but even by the 
manufacturers who are now helping to foul the streams, 
The question which has to be settled is not whe- 
ther anything is to be done to remedy the certainly 
disgraceful state of some of our streams, but rather 
to what extent can the purification be pushed without 
detriment to the industry of the district; and when 
this hag been decided comes the next question, how this 
partial purification isto be effected. Thatit can only bea 
partial purification is clear from the conclusions of the 
Commissioners themselves, who do not propose any plan 
by which the water of our rivers, in populous districts at 
present little better than sewers, shall be- so purified as to 
be fit for drinking purposes. 

Without attempting to give even a part of the data 
upon which the Commissioners base their conclusions, and 
declining altogether, as inopportune, to criticise their 
scheme, it appears to be desirable that conclusions 
arrived at after so much labour and consideration 
should be made widely known. 

The proposal, then, which the Commissioners make as 
in their opinion the best and most feasible means of legis- 
lating on the prevention of nver pollution is the establish- 
ment of certain standards, the infringement of which 
-shall render the water liable to be deemed polluting and 
inadmissible into any stream, provided always that no 
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effluent water shall be deemed polluting if it be not more 
contaminated with any of the polluting ingredients than 
the stream or river into which it is discharged. 

The standards are as follows :— 

(a) Any liquid which has not been subjected to perfect 
rest in subsidence-ponds of sufficient size for a period of 
at least six hours ; or which having been so subjected to 
subsidence, contains, #2 suspension, more than one part 
by weight of dry organic matter in 100,000 parts by 
weight of the liquid, or which, not having been so sub- 
jected to subsidence, contains, fu suspension, more than 
three parts of dry mineral matter, or one part by weight 
of dry organic matter in 100,000 parts by weight of the 
liquid. 

(6) Any liquid containing, tt so/uézon, more than two 
parts by weight of organic carbon, or 0'3 part by weight 
of organic nitrogen in 100,000 parts by weight. 

(c) Any liquid which shall exhibit by daylght a distinct 
colour when a stratum of it one inch deep is placed in a 
white porcelain or earthenware vessel, 

(d) Any liquid which contains, in solution, in 100,000 
parts by weight, more than two parts of any metal except 
calcium, magnesium, potassium, and sodium. 

(e) Any liquid which, in 100,000 parts by weight, con- 
tains, whether in solution or suspension, ın chemical com- 
bination or otherwise, more than o'o5 part by weight 
of metallic arsenic. 

(f) Any liquid which, after acidification with sulphu- 
ric acid, contains, in 100,000 parts by weight, more than 
one part by weight of free chlorine. 

(g) Any liquid which contains, in 100,000 parts by 
weight, more than one part by weight of sulphur, in the 
condition either of sulphuretted hydrogen or of « soluble 
sulphuret. -> 

(4) Any liquid possessing an acidity greater than that 
which is produced by adding two parts weight of real 
muriatic acid to 1,000 parts by weight of distilled water. 

(1) Any liquid possessing an alkalinity greater than 
that produced by adding one part by weight of dry caustic 
soda to 1,000 parts of distilled water. 

(4) Any liquid exhibiting a film of petroleum or hydro- 
carbon oil upon its surface, or containing, in suspension, 
in 100,000 parts, more than o'o5 part of such oiL 

The Commissioners further add that any law having 
for its object the prevention of river pollution, should 

1. Absolutely forbid, under adequate penalties, the 
casting of solid matters into river channels, 

2, Enact the foregoing standards of purity below which 
any liquid discharges into water-courses should, with the 
exceptions already mentioned (certain few short mining 
rivers), be forbidden. 

3. Give power to all manufacturers in towns, except 
those of gas, paraffin oil, pyroligneous acid, animal char- 
coal, tin-plate, and galvanised iron, to discharge their 
drainage water into the town-sewers under suitable regu- 
lations, 

4. Confer additional powers on corporations, local 
boards, manufacturers and mine-owners, to take land 
compulsorily under “ Provisional orders” for the purpose 
of storing their waste refuse, or of cleansing sewage or 
other foul liquids either by irrigation, filtration, or other- 
wise, 

They are of opinion that Government Inspectors 
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{stmilar to the Inspectors under the Alkali Act) should be 
appointed, to whom should be committed the duty of 
detecting and. proving offences against the law, and of 
-~ procuring the conviction of offenders. They consider 
that the formation of River Conservancy Boards for 
authorising and carrying out river improvements will in 
course of time become imperative, but they are convinced 
that the thing of immediate importance in connection with 
river improvement throughout the country, is simply the 
prohibition, under adequate penalties, of the gross 
, pollution which at present renders so much of the running 
water of this country Epes fo. TRAE Cee ee 
culturists, and the like. 
The timebas notyet arrived forthe fall discdssionct these 
proposals. We shall doubtless hear much on this subject in 
. the approaching or in the next session in parliament. It is, 
however, certain, from the ,opposition made to the bill of 
last year, that manufacturers do not as a rule agree with 
the Commissioners- as to the feasibility of enforcing the 
proposed standards ‘of pyrity, as regards the effluent 
water from works of various kinds. Nor is public 
opinion respecting the other and far more important 
cource of pollution, the sewage of towns, in a sufficiently 
advanced or satisfactory condition to render legislation 
~ easy. It is not, for instance, clear how one and the same 
system, say of irrigation, can be applied to all districts 
possessing different soils, rainfalls and situations. In- 
deed, the more we consider the whole question of the 
prevention of the pollution of rivers, the more difficult 
does any general method of treatment appear to be. Each 
locality has its own peculiarities, and a system of preven- 
tion which is suited to one district may be inapplicable or 
inexpedient in another. But even supposing that when the 
subject comes before Parliament that difficulties are 
found to be®of such a character as to render it impossible 
to legislate upon the exact basis laid down by the Com- 
missioners, still the value of their conclusions, and of 
the mass of experimental evidence {which they have ‘col- 
lected, is extreme: and they have most fully earned the 
gratitude of all those interested in the satisfactory solu- 
tion of one of the most important, though most difficult, 
questions of our social economy. 





THE CONSERVATION OF ENERGY 


An Elementary Treatise on Energy and its Laws. By 
Balfour Stewart, M.A, LL.D., F.R.S., Professor of 
Natural Philosophy at the Owens College, Manchester. 
(Henry S. King & Co., 1873.) 

[7 is the proper function of Science to discover, among 

the ever-changing” phenomena of the world, the 
permanent relations which are the conditions of reason- 
“able thought. When we understand these relations well 
enough to express them in words we call them “Laws of 

Nature.” When they rise to a higher stage of develop- 

ment and have become invariable habits of thought, we 

call them “ Things.” 

Thus ice, under certain conditions, ceases to be ice. 
We observe that when the ice melts water appears in its 
place, and we find that there is always so much water in 
place of so much ice. We therefore obtain, in the first 
instance, a Jaw of equivalence between a certain quantity 


of ice and a certain quantity of water, and finally, we 
arrive at the conclusion that water and ice are the same 
thing in different forms. 

We are thus led to inquire what it is which remains 
permanent in the midst of all apparent changes, and. the. 
result of this inquiry has been the‘enunciation of a con- 
sistent definition of the quantity of matter in a body, and: 
the establishment of the doctrine ‘that-the quantity of 
matter in a body is invariable, whatever “transformations 
it may undergo. i 

This doctrine of ‘the “ Conteevationt of Matter” lies at 
the foundation of*all reasoning, whether in physics or in 
chemistry. When the progress of Science rendered it 
possible to form exact ideas about the motion of bodies, 
men were again impelled to seek for something permas 
nent, even in motion itself. They endeavoured to form 
some definition of the “Quantity of Motion” which should 
enable them to treat this quantity aş a fAing having a 
continuous existence. The long war between the followers 
of Newton and those of Leibniz as to whether, in estima- 
ting the quantity of motion, the mass must be multiplied 
into the velocity or into the square of the velocity, was 
not a mere debate about words and names, for it involved 
the question whether-momentum or ws viva were the 
more fully possessed of that character of permanence 
which would justify its claim to the title of “The Quantity 
of Motion.” 

The doctrine of the Conservation of Energy is the most 
complete expression hitherto given to the belief that all 
the changes of phenomena are but different distributions 
of the same stock of energy, the total quantity of which 
remains invariable. The characteristic feature of scientific 
progress during the last thirty years has been the appli- 


cation of principles derved- from this doctrine to the . 


various branches of Science. The recent progress of the 
theory of heat is an instance of the direct and conscious 


application of the doctrine of the conservation of energy. 


In his electrical discoveries Faraday also was guided by 
the same doctrine, though less consciously, as he had no 
opportunity of becoming acquainted with it in the accurate 
form in which it may now be stated. 

In the volume before us Dr. Balfour Stewart has 
explained, in a very clear and very elementary manner, 
what is meant by energy in its two forms, the energy of a 
moving system, and the energy due to the configuration 
of the system. 

This exposition is so-carefully drawn up that we think it 
ought to be intelligible even to students who approach the 
subject without any previous triining in the technical dy- 
namics of the ordinary text-books. This we consider a 
matter of great moment for the future progress of Science, 
It is no doubt easier, in dealing with the present genera- 
tion of students, tó gain their assent to doctrines about | 
energy by deducing them from other principles which 
haye been already taught them as the elementary prin- 
ciples of dynamics. But it is by no means always true 
ım science that those principles which have been longest 
recognised are really the most elementary. The discovery 
of principles more fundamental and elementary than those 
which are already received, is not only of great importance 
in the philosophy of Science, but it tends to render Science 
less technical, and therefore more easily diffusible through 
the mass of society. A 
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Dr. Balfour Stewart however, has not only endeavoured 
to give to the ideas of Work and Energy their proper 
position among the most elementary ideas which we can 
form, but he has displayed an equal amount of freedom in 
treating the still more modern ideas of the Dissipation of 
Energy, and of the difference between exact and statistical 
knowledge. 

Thus his very first words relate to 


“ Our Tenorance of Individuals 
of individuals, 


“Very often we know little or no 
ries of the laws 


while we yet possess a definite kno 
which te communities. 

“The Registrar-General, for example, will tell us that 
‘the death-rate in London vanes with the temperature in 
such a manner that a very low temperature ıs invariabl 
accompanied by a very high death-rate. But if we ask 
him to select some one individual, and explain to us in 
what manner his death was caused by the low enpas 
ture, he will, most probably, be unable to do so. 

“Wor is our knowledge of individuals greater in fhe 
domains of physical science. We know nothing, or next 
to nothing, of the ultimate structure and properties of 
matter, whether organic or inorganic. 

“No doubt there are certain cases where a large num- 
ber of particles are linked together so as to act as one 
individual, and then we can predict its action, as, for 
instance, ın the solar system, where the physical astrono- 
mer 1s able to predict with t exactness the panona 
of the vanous planets, or of the moon.” 


We regret that we have not space enough to quote the 
whole of this introductory passage, which, ın the unpre- 
tending language of clear thought, expresses ideas which 
have as yet been appreciated only by a very small number 
of scientific men, but which will, in due time, greatly 
modify the popular notions as to the nature of human 
knowledge. 

The uniformities, therefore, which we observe in our 
experiments on quantities of matter containing many mil- 
lions of molecules in continual motion, are uniformities 
of the same kind as those first explained by Laplace, and 
in more recent times wondered at by Buckle, and arise 
from the slumping together of innumerable cases, each of 
which is by no means uniform with the others. 

This statement acquires still greater significance when 
it is combined with another consideration which Dr. 
Stewart, if we mistake not, has already insisted on in his 
opening lecture at the Owens College. This is the dis- 
tinction between stable and unstable arrangements of 
matter and motion. A system, whether at rest or in mo- 
tion, is said to be stable if a slight variation of its initial cir- 
cumstances will, at the end of a finite time, produce only 
a slight variation in the configuration or motion at that 
time. If,on the contrary, a variation, however slight, in 
the initial circumstances, may produce, in a finite time, a 
large disturbance, the equilibrium or motion of the sys- 
tem is said to be unstable. 

Dr. Stewart illustrates this by several examples, among 
which we may select a clock as an instance of a stable 
arrangement in which everything is contrived so that any 
slight disturbance shall produce as little effect as pos- 
sible on the position of the hands at any future time. A 
rifle, on the other hand, is an unstable contrivance, for a 
very slight pressure on the trigger is sufficient to occasion 
the motion of the hammer and the explosion of the gun- 
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powder—effects, the energy of which is out of all propor- 
tion to the work done on the trigger. 

Thus we have stable arrangements which, when at work, 
are not easily put wrong, and unstable arrangements 
which are characterised by great delicacy of construction. 

The nfe, however, as Dr. Stewart points out, is a 
machine which, though delicately constiucted, is not in- 
calculably so. Its instability is not like that of an egg 
balanced on its longer axis, But in an animal we find a 
structure composed of materials which are chemically un- 
stable, so arranged that on account of the changes to 
which they are liable, the smallest disturbance may pro- 
duce the most varied states of motion. If, then, an 
animal is to be compared to a machine, the delicacy of 
that machine must be incalculable. 

It is a metaphysical doétrine, that from the same ante- 
cedents follow the same consequents. No one can gam- 
say this abstract statement. But it is not of much use 
in a world like , in which the same antecedents never 
again concur, and in which nothing ever happens twice, 
Indeed, for aught we know, one of the antecedents might 
be the precise time and place of the event, in which case 
experience would go for nothing. 

The physical axiom which has a somewhat similar as- 
pect is, “That from like antecedents follow lke conse- 
quents.” But here we have passed from sameness to 
hkeness, from absolute accuracy to a more or less rough 
approximation, The axiom is now applicable only to 
systems of the kind which we have called stable, in which 
slight vanations in the antecedents produce slight varia- 
tions in the consequents, In unstable systems, like ante- 
cedents do not produce like consequents; and as our 
knowledge is never more than an approximation to the 
truth, the calculation of what will take place in such a 
system is impossible to us. 

Dr. Balfour Stewart’s discussion of the Dissipation of 
Energy is perhaps as satisfactory as it could be made in 
the space allotted to it, and without the use of mathema- 
tical methods. Energy is indestructible, but it may cease 
to be available. Here we have a word not familiar in 
pure science—a word connoting usefulness. We must 
therefore define what is meant by available, and state 
the conditions under which we are supposed to be placed 

Energy is available when it can be made to do visible 
work. The conditions under which we attempt to trans- 
form energy into wok are that we must make use of the 
interactions of a given system of bodies, moving within a 
given region of space, out of or into which neither matter 
nor heat can pass, 

If these bodies are in visible motion, we first reduce 
them to rest by causing them to do a certain amount of 
work. We thus obtain their energy of visible motion. 

If they are now at different temperatures, we convey 
heat from the hotter to the colder bodies by means of a 
heat-engine, till the whole system is at the same tempeza- 
ture. We thus obtain a second portion of the available 
energy. 

Finally, if the pressures of different parts of the system 
are not alike, we allow the portions in which the pres- 
sure is great to expand, and so compress the portions in 
which the pressure is less, the volume of the whole system 
remaining constant. We thus obtain the third and last 
portion of the available energy. 
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The parts of the system are now at rest relatively to 
each other, and are all at the same temperature and pres- 
sure. No more work can be done by the system if it is 
enclosed within a fixed boundary through which neither 
matter nor heat can pass. We Have exhausted its avail- 
able energy. 

` But there are two methods, both of them hores un- 
available to us, by which the energy of-a system, even 
when rendered in this sense unavailable, may be recovered, 
One is by allowing the substances to expand into 
infinite space; the other is by conveying all the heat 
through a perfect heat-engine into a refrigerator at the 
temperature of absolute zero. Hence the importance of 
excluding these two methods, by limiting the statement 
to a system enclosed by a boundary through which 
neither matter nor heat can pass. 

Now the doctrine of the dissipation of energy asserts 
that by the mutual action of the parts of such a system 
its available energy may be diminished, but can never be 
increased. If there is difference of temperature, conduc- 
tion of heat takes place, and this is always accompanied 
by a diminution of the available energy. If there is visible 
motion, friction occurs, and this renders a certain amount 
of the energy unavailable. 

Here, then, we have an irreversible process always 

. going on, at a greater or less rate, in the universe. If, 
therefore, there was ever an instant at which the whole 
energy of the universe was available energy, that instant 
must have been the very first instant at which the uni- 
verse began to exist. If there ever shall come a time at 
which the whole energy af the universe has become 
unavailable, the history of the universe will then have 
reached its close. During the whole intervening period 
the available energy has been diminishing and the 
‘unavailable ““ncreasing by a process as irresistible 
pnd as irreversible as Time itself. The duration of 
the universe according the present order of things 
_ is therefore essentially finite, both à parte ante and 
a parte post. 

But, according to pure dynamics, every motion of a sys 
tem may be performed in the reversed direction subject to 
` the same system of forces.. If then at a given instant, every 
particle of the universe were to have the direction of its 
motion reversed so as to start anew with an egual but oppo- 
site velocity, everything would run backwards from the end 
to the beginning, We might attempt a description of a 
world thus recoiling upon itself—the rivers running up 

‘into the hills, heat flowing from cold bodies to hot, and 
men passing over the stage of life from their graves to 
their cradles, ignorant of the past and remembering only 
the future, as Shelley sings, in his musical delirium :— 

“ Wo have passed Age’s icy caves, 
And Manhood’s dark and toming waves, 

And Youth’s amooth ocean, smiling to betray; 
Along the glassy gulfs we fles 
Of shadow-haunted Infancy, 

Through Death and Birth, to a diviner day.” cis 


But then we must remember that every characteristic of 
the past is now transferred to the future, so that if this 
Pee E aaa) wo oem) os atl, p 
quite unconscious of it.” 
“ Thus 
Our weakness somehow shapes the shadow, Time,” 


Now why is this state of things, though dynamically 
possible, physically absurd? Simply because it requires 
the exact reversal of the motion of every atom in the uni- 
verse. If but one atom were to receive a velocity differing 
infinitesimally from an exact reversal, that atom would 
leaven ‘the whole universe with that tendency to dissi- 
pation of energy which actually exists, and things would 
go on as they now do. 

We must now conclude, by thanking Dr. Balfour 
Stewart for bringing before the general public in’so clear 
and intelligible a form some of the more intellectual 
results of physical science. We hope, however, that, in 
the next edition, the comparison between Euclid’s reductio 
ad absurdum and the experimental verification of the 
results of a physical hypothesis, as given in Art. 118, will 
be re-written, as it is one of the very few passages which 
remind us of what is called the popular scientific style. 


WEBERBAUER’S “FUNGI OF NORTH GER- 
MANY” 

Dis Pilze Nord-Dentschiand mut besonderer Bertichsichtt- 
gung Stlesiens. Beschrieben von Otto Weberbauer 
Heft I. mit sechs nach der Natur geseichneten colorirten 
Tafeln. (Breslau: Kern; London: Williams and 
Norgate.) 

ee fnycologist has no reason to complain that he 

has not ample opportunities foridentifying the various 
objects which fall into his hands, ifhe has but patience and 
book-learning enough to enable him to avail himself of 
all the various sources of information, There are not only 
abundant collections’ of dried specimens, like those of 

Rabenhorst, Fuckel, and others, on the Continent, with 

others at home, but every day is bringing forward some 

new publication of greater or less excellence, with figures 
illustrative of obscure, or little known species, as well 
as those which are of more general occurrence. In that 
most difficult department, the Hymenomycetes, he hasa _ 
host of excellent figures in Krombholz, more recent copies 
of which, are, unfortunately, by no means equal to the 
original, while the analyses, for the most part, are unsatis- 
factory, and sometimes altogether deceptive. Eight 
numbers have already appeared of the Icones by Fries, 
which have all the advantage of coming from the author 
himself of nearly half of the species which are contained 
in the Epicrisis, a new ‘edition of which is now in the 
press, including all the more recent additions, and which 
is proceeding with a rapidity which is somewhat wonder- 
fal, since the Prince of Mycologists is at least an octoge- 
narian. It would be easy to mention other -important 
works still in progress both in this country and abroad, but 
amongst them not the least so is the one whose title is 
given above, though from its nature the progress must, umn- 
fortunately, be somewhat slow. The first part now before 
us contains figures and analyses of twenty-six species in 
six plates, with descriptive letterpress, and two parts at 
least are promised every year. 

Great care has evidently been taken in the identification, 
and it is, we think, a great merit that the author has been 
content to adopt the commonly received nomenclature, 
without carelessly sanctioning every new name which has 
been proposed by ambitious or shortsighted observers. 
We are giad, moreover, that the measurements are given 
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in French millimetres, and not in parts of German inches, 
which require reduction, 

` As the asci vary much in length, only the thicknesg 
is given, though, under certain circumstances, as in 
Sphæriæ, it is often quite as variable as the length. In 
one or two instances we should have been glad to see 
more critical remarks, as, for example, under Pestza venosa, 
where the larger figure so exactly accords with thet of Fries 
in the “ Athga och giftiga Svampar” of Discina perlata, 
that we should have been glad to have heard whether 
there is any real distinction between the two, As we used 
to find it every spring in our younger days, it was more 
like the figure of Greville’s Pesta reticulata, than that 
before us, Something again might have been said re- 
specting the resemblance of our authors very curious 
Pesisa corium, to the North American Pestsa craterium, 
with which it has evidently a close affinity. There is, we 
think, no doubt that the Verga digitaliformis of England 
is the same with that figured by Herr Weberbauer. We 
shall be truly glad to find that this beautiful work meets 
with such success as to ensure its continuance. 

It is quite curious to observe how an interest in fungi 
has rapidly increased in this country. The late Fungus 
Show at South Kensington was so well attended that the 
Council offer for next year a very ample list of figures 
and as especial prizes are to be given for collections of 
novelties, or for cultivated species, the meeting will be 
one of much importance. Even in Scotland, where a 
short time since fungi were looked on as “abominations,” 
there is a very active movement in their favour, especially 
amongst the clergy, who have made some very interesting 
additions to our Mycology, and a fungus-show is pro- 
jected next autumn at Aberdeen. In England, where 
some of the older students are passing away, it is a great 
pleasure to know that the subject is taken up by such 
strictly scientific observers as Mr. Plowwright, Mr. Renny 
and Mr. Phillips, not to mention many other names 
great promise. M. J. BERKELEY 














OUR BOOK SHELF 


Beston’s Scunce, Art, and Literature, A Dictionary of 
Universal Information ; pate a complete Sum- 
mary of the Mort Mathematical, Physical, and Natu- 
ral Sciences; a Plain Description of the Arts; an 
Interesting Synopsis of Literary Knowledge ; with the 
Pronunciation and Etymology of every leading term. 
Cortaming nineteen hundred and eighty Columns, and 
upwards of six hundred Engravings. 2 vols. n- 
don: Ward, Lock, and Tyler. No date.) 


Tsis book does not pretend to be, and very evidently is not, 
more than a compilation from other cyclopsedias, and from 
works on the various subjects of which it treats, So faras 
we have examined it, most of the information contained 
in it is derived from the former source, and it is 
impossible that any thoroughly trustworthy reference- 


book can be compiled in this manner, especially if the 
compiler or compilers have no special knowledge of 
e work pretends to 


the subjects w:th which they deal. 
give onl a summary of facts, but in many of the articles 
much space is wasted by comment and reflection. There 
is absolutely no article on the Spectroscope, which is 
referred to Spectrum, an article without any illustrative 
cut, occupying one-third of a column, that might have 
been written twenty years ago. Why is there no article 
Evolution? and why, under Development, is the greater 
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Nob of the short article occupied with the “ Vestiges of 
reation,” and no reference whatever made to the state of 
the doctrine in Germany and America? Under the very 
specific heading Crannoges the general subject of Lake- 
dwellings is discussed, the wiiter evidently not beng 
aware of the impoitant distinction between the Crannoges 
of Ireland and the Lake-dwellings of Switzerland. A 
very poorly-executed copy of Kellers restoration of a 
Swiss lake-dwelling is the illustration to the article 
Crannoges. We say again no work of this kind can be 
regarded as a standard reference-book unless the editor 
has at his command a band of master speciali 
The illustrations, as a rule, are inferior, and many of 
them seem well worn; many, moreover, are totally use- 
less, such as those put beside the article Drawing and 
similar articles, which seem to be inserted simply to make 
the book take with a certain class. We think there is 
still room for a com ive reference dictionary con- 
taining information on all subjects compactly put together, 
No one at the present day, when there are such multi- 
tudes of special treatises in every department of human 
knowledge, would ever think of resorting to an ency- 
clopadia to study a subject ; and thousands, we believe, 
would be thankful for an all-comprehensive reference- 
book which should present in the briefest possible space 
the leading and latest facts under each heading free of all 
comment and speculation. Such a work might be as 
comprehensive as the “English Cyclopzedia,” or the 
“Encyclopedia Britannica,” perhaps more so, and yet not 
dices in bulk of matter the work at the head of this 
notice. All the scientific articles in such a work, however, 
and many others besides, could only be written satisfactorily 
on such a plan by men of special knowledge in each de- 
partment; such men alone can judge what is of primary 
and what is of secondary importance, . 


Scientific Handicraft; A Descriptive, Miustrated, and 


Priced pues of Apparatus, Vol. I. Mechanics, 
Toni, ydrodynamics, and Pneumatics. By 
J. J. Griffin. F.C.S. Pp. 186. (London, 1873). 


THis is a useful Catalogue of Apparatus, which contains 
an account of the method of using the principal pieccs of 
a us which are described. There are also sugges- 
tions for keeping instruments in good order. It will be 
found useful by those who select ap us for purposes 
of school teaching or publig lecturing ; and Mr. Griffin 
has done good service by endeavouring to introduce as 
many new forms of apparatus, or modifications of old 
forms, from Germany and France, as he could obtain 
knowledge of. 








LETTERS TO THE EDITOR 


[The Editer does not hold himself responsible for opinions expressed 
by Ais correstondents, No notice 1s taken of anonymous 
commersications. | 

The Shrinking of the Earth and Terrestrial Magnetism 

SINCE writing my previous letter (vol. ix, p. 141) I have recerved 
a note from Mr. Darwin, who says that in his wok on ‘‘Coral 
Reefs,” he arrived at the conclusion that volcanoes arc not found in 
areas of subsidence. As I have succeeded, I think, in eliminatmg 
them from siess of upheaval, it may be that they occupy the boun- 
dary line of the ing land, and are stationed on or near the 
fissures and joints along which the earth’s crust has given way. 
At all events, I invite a careful examination of those areas which 
we know to be rising, such as the northern circumpolar region, 
Australia, &c, in the firm conviction that volcanoes will not be 
found on any of them, 

On another point I am very glad to say Mi. Du win agrers 
with me, and lam therefore supported by his great authority. 
He tells me that in his on ‘Volcanic Islands” he 
arrived at the conclusion that the continents are nung, and 
the ocean beds sinking. This, of course, 1s only an hypothems, 
and will remain so unul the world hes been carefully surveyed, 
but the large number of facts I have collected, and which will, 
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I hope, be shortly published, go along way towards proving it. 
this the next question we have to.decide 
epee SE R of the land fis an absolute or a relative 
in Get the earth's periphery as a whole is un- 
t or contraction, is stretching or shrinking. 
direct observation is not easy ; for water being our 
EREN mmo effect will be produced either by the sink- 
ing of theorie portion or tha ane of tho other, Hiet of course, 
if the rising or sinking be 3 while If it be a rising 
at one place, it may (as is familiar! "known, and as I shall point 
~ dut presently) be due to the caused by an adja- 
cent subsiding area. In the absence of dnect experment, we 
i may be guided by analogies froma other Ane These facts are of 
+ two and geological. 
: Pee pe Si el deerme treo 
Teceived 


N 


astronomers, as the one which best meets 


tes that this forte is still active everywhere, 
at everywhere within our observation we here a condensa- 
tion of matter in 

diffused condition to one me 

ber of our own system, it ws argued, is gradually and surely | perip 
ari appr a ee aie a and the 


yarious planets are, in fact, in so m ution, and 
SEMI for as tho vazlous phases ar hi. aT 
. through and will pass through before it is landed in the sun. 
This uw all very elementary. I quote it only to show that the 
evidence of astronomy is that the earth is that its 
periphery is ing in area, und that therefore it is 
that the subsidence the ocean-bed is absolute, the 
upheaval of the land is relaie onl 
Geologists argue differently come to the same con- 
clusion, They argue that the 
an incandescent one, and that it has amumed its present form 
- after a gradual cooling, that is a ual contraction, In Mr. 
ee recently i p you pages, Among. Mbe 
ts o present day there is a growmg conviction 
geologisia of the present duy thera is a gro henomens, and that 
viewed broadly, they both arise from the Treca of tko. socilar 
cooling and consequent contraction af the mass of the earth.” 
Theevidenca Di geology, tien, isat ona with that of astronomy 
in tho shrinking of the earth absoluto and not relative 
merely. 
Now itis very clear that if the shrinking earth acquired a cer- 
tein amount of ty, such shrinking would cease to take place 
e crust would give way along certain weak 


din would zire rise naturally to a certain 
of a contiguous area. To quote the graphic words 
of Mr. : Same have sunk more than others, 
These having to accommodate themselres into smaller dimen- 
sions would undergo vast compression and exert an enormous 
pressure on the more stable tracts which bounded them. It 
could not but happen, that after long intervals of strain, some por- 
Srey a pig gegevens l Tg relief from this 
pressure by nang a greater or to their 
extent tod theant aie a sone! 
From this we may conclude (what I have not seen mentioned 
elsewhere), that from the contraction of the earth alone we may 
Round Ge ics eens ee ne ae 
larger ani the ocean meas smaller; that oognaliy tho 
crust was loss rigid, its surface was almost orly erel -and 
covered with water, and that as it gradually became cormgated, 
the land firat appeared as an archipelago of islands which were 
gradually jo together into continents in the way Australia 

wae deir com ively recently; or tn other 
words, hat the proportion of subacral to sub-aquseous deposits 
must diminish as we-recede in geologic time, inasmuch as the 
ares of sea, ne. of water-corered surface, increases. - 

In this statement of the gradual shrinking of the earth there is 
little that is new, and if it accounted for all the facts I should 
not have troubled you with another letter. .It has been taken 
for granted hitherto, if I be pot mistaken, thet areas of subsi- 
dence and upheaval are scattered about the world in a sporadic 
manner, as little order and aim as plums in a pudding ; 
that the earth being in of shi 
occur at any point where the earth's crust 


ia conien gcc her 


elastic materials the efect such a stric- 
a sensible diminution of the whole 

of the sphere, a lateral thrust at right angles to the 
pressure applied, and thas only can I account for it. This 
would, if I 
important one; it would induce in the earth, and that 
would have its poles in the regions of upheaval, and 

this is in factso. The are strictly, so far as our 


way ba 


thar ja rae Ree the earth’s equator, if sustained 
would surely go far to explain that crux of physical science 
referred to by Sir William Thomson in his-address to the 
peepee ives rapt Caps saat rar 
bat my letter has y outgrown reasonable limits, 

I must ask you: to allow mie to continue the subject i 


another. Henry H. HOWORTH 
Derby House, Eccles, Jan. 2 





Vivisection 
IT bas been e a thee prenah ape 
mentary Ph Oey is likely to in cruelty. 
Allow mo give be experience of the father of five boys on the 
ect. 
Those old to be ta from that book are 80; 


and have attend soled aee and seen some of his 
experiments. The impretmon left on their minds, from the 
reverent and touching treatment of the subject by the able pro- 
fessor, has led to an improved and exalted respect for the rights 
and life of the meanest thmg thet crawls. 


Althongh these boys are now at what may be called the Hak 


datory age,” the interest and respect they evince for 

life is mamly to be attributed to the and refining lec- 

tures of the worthy and humane Huxley. - tet 
G. W. Cooxx | 


London, E.C., Jan. 5 





Moraines 


Me. Fry, woting in NATURE (vol ix. p. 103), sys that ‘a 
glacis which hes retreated from its terminal moraine is always, 

source of a stream oF wate and this stream always cuts 
cannot be formed by a moraine 


the terminal moraine.” "He infers from this that a lake 

up a valley. 
I can assure him that this is a fact which at least admits of ex- 
ceptons, The valley of the Kander in the Bernese Alpe is, in 


am not mistaken, have another effect, and this a very -~ 


lia tipper park at least, fall of the moraines of extinct A 
y overgro: - 


wn with pine forest. One of these 

esie eae aad (orna Lae bentii Orachinen Dake, Tho lake 
is fed from the glaciers of the Blumlis Alp, and its water is conse- 
quently maddy. Except iù most un floods, it has no outlet 

ground, but the side of the dam farthest from the lake is 

of water as clear as the celebrated streams of 
Lauterbrunnen, which are evidently fed by the water of the lake 
filtermg through the dam. The dam, a moraine, is of 
porous material. JosxrH Joun Murray 
Old Forge, Dunmurry, Dec. 24, 1873 
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Indian Snakes 


eat HAVE just had the opportunity of examining the cobra 
sky hectare dated 12th inst, together with a very 


ie one belonging to another make charmer. This latter 
cobra also devoured a frog in the space of a minute or two after 
it was placed in the basket, the frog croaking audibly about half 
@ minute after it was swallowed. 

I append the description of these cobras for the benefit of 
those Interested in such matteis, 

are trigudians.—Specimen A.—Colour above very pals olive 

with pair of conspicuous white, black. spectacles. A pur 

olen H-shaped marks on rath, 13th, and 14th series (trans- 

) corresponding to cles. Posterior edges of hood 

aboye, dark Slive, band 17th to 21st ventral end 
scales—rest of belly mottled with dark 

Lower anterior temporal in contact with three (3 
tem 

entrals 182, sub-candals 51, scales 23 series, 

Specrmen B,—Colour above, olive brown, with numerous 
pale olfve transverse bands and blotches. Belly 
mottled and barred with blackish. A pair of snow-white, 
black-edged es, Interstitial skin of antenor central 
portion of hood pure white, scales pale olive ; that of posterior 
portion and margins black, scales dark olive; colour of hood 
extending across back in strong contrast to the paler hue of 


body. 
A pair of white dark-edged spectacles beneath the hood, cor- 
sr to par above, but the white portion very much 
spola pe below oval, black, situated on 10th, rith, 
and rath series o 
a of head pale olive, anterior margins of vertical, supra- 
noa occipital shields dark olive, forming a double band 
yer the h Posterior margins of occipitals dark olive. 
A vertical infra-orbital streak of dark olive. 

Lower anterior tempmal in contact with three (3) other tem- 
porals, The following ventrals blackish, forming distinct bands 
17th to gsh 24th to 3oth, 35th to 38th, 48th to 51st, 61st to 
64th all inclusive. Beyond these there are dark bands but the 
ventrals Fomposing Thern are not as a rale black throughout. 

Ventrals 185, dals 53, scales 23 

Sept. 17, 18573 > E. H. PRINGLE 


Tho uso of Terms in Cryptogamic Botany 


IT seems to me tbat thero is a perplexing want of uni- 
formity in the names byl eae by different authors to indicate 
the reproductive e organs ok togamıc plants, 

To a private t this wan want of Eef formality in the nomenclatme 
of homologous organs ıs very bewildering ; especially when he 
happens to meet witha term which no botanical work or glossary 


withm his reach 
ne the M. J. Berkeley's ‘‘Introduction to 
e Botany,” T hare come across a term which I 


used in the same sense in any botanical work I have 
ear 


In the division of alge called Rhodospermer, he sa sayy, in 
speaking of the frmt, ‘indefinite spores in distinct nuclei. 

In Calitthamnion corymbosum he calls the expanded wall of 
the mother cell from whose endochrome the walls have been 
produced by cell division, the nucleus, 

Insome other genera, he calls the cluster of naked spore- 
threads the nuclens. In other genera the spore threads arising 
from a placenta, together with the conceptacles containing them 
ms called a nucleus. . 

In Wrangelliaces it is stated that the nucleus is composed of 
pynform spores ansing from the endochromes of the terminal 
cells of the spore-threads. 

I had first settled in my mind that nucleus was used by Mr. 
Berkeley as a general name in this disyision of alge, for an 
indefinite cluster of spores. 

On re-conmderation it seemed to methat the term nucleus in 
the dirinon Gongy: was not hed to the clusters of 
spores, but to the ed of the mother-cell, 
or walls of the mother- whose contents had been trans- 
formed into spores; and in ‘the great dimsion Dessuo- 
spermes to the spore-threads] from whose cells the spores are 
produced. Havmg at | given up this supposition 
as untenable, ıt then to me that “nucleus” did not 
mean the expanded walls of the mother-cells alone, or the 
clusters of spores alone, or the spore-threads alone ; but was a 
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general term applied to the fruit consisting in some cases of 
spores and spore- in others spores, spore-threads and 
con ai a 
calls and their contained spores, 

When, however, I again read that in Pra the 
nucleus 1s composed of :adiating pyriform spores, I gave up all 
attempts at a solution satisfactory to myself. 

Can any of your readers inform me what, ın this division of 

ig meant by the term “nucleus,” and why it is only used in 
m ia the tem not orar n a Dook ee De 

an authority in Cryptogamıc Botan: it night be oer 
os a piece of affectation on the part of tus wilt pusi 4 








POLARISATION OF LIGHT* 
IT, 


E now proceed to the consideration of the colours 
produced by plates „of crystal when submitted to 
the action of polarised light. A crystal very commonly 
used for this purpose is selenite or sulphate of lime, 
which is readily split and ground into flat plates of 
almost any required thickness, If such a plate be 
placed betweenethe polariser and analyser when 
crossed, it will be found that there are two positions at 
right les to each other, in which, if the selenite 
be placed, the field will remain dark as before. The 
selenite is, in fact, a “ae d reang oe and the 
positions in ppt ite are those in ch the plane of 
vibration of coincides with that of zhe 
polariger (or' eea i of the extraordinary ray 
with that of the analyser (or polariser). In every other 
position of the selenite, and notably when it has turred 
through 45° from either of the positions before mentioned, 
or neutral positions as they may be called, light passes 
through, and the field becomes bright. If the thickness 
of the selenite be considerable, the field when bright will 
be colourless ; but if it be inconsiderable, say not more 
than three millimetres, the field will be bnillantly coloured 
with tints depending upon the thickness of the plate, 

Supposing however that, the selenite remaining fixed, 
the analyser be turned round, we shall find that in the 
first elses a the colour gradually fades as before ; ual 
when the anal has been turned through 45°, all trace 
of colour is lost. After this, colour a, begins to 
appear; not however the original tnt, ote its comple- 
mentary ; and in fact, there ıs no more sure way of pro- 
ducing colours complementary to one another than that 
here used. A general explanation of this change of colour 
is already furnished by our former expenments. Doubly 
refracting crystals generally, in the same way as Iceland 
spar, divide every ray, and consequently every beam of 
light which passes through them, into two, so that of 
every object seen through them, or projected through it 
on to a screen, two images are produced. These two, 
being of one and the same of light, would, 1f 
recombined, reproduce the onginal beam; and the same 
is, of course, the case with the two images. This may be 
rendered visible by using the double-image prism as an 
analyser, and throwing both images on the screen 
together. As the prism is turned round, it will be seen 
me ust as when no selenite was in'erposed, the images 

ternately distinguished ; but that when both are 
visible, their colours are complemen And if the 
distance of the prism be so adjusted t the imeges 
overlap, it will be found that, when both are visible, the 
part where they overlap is always white, whatever be the 
thickness of the plate used. 

An instructive experiment may be made by interposing 
an Sa object in the path of the beam of light, so that 
its shadow may fall upon the part of the field common to 
the two images. Theshadow will of course intercept the 
light fo each of the images, and will consequently 
appear double. Suppose that the two images are 
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coloured red and green icspectively ; then one of the sha- 
dows will be due to the shutting off of the red light, and the 
other to that of the green. But in the first case space 
occupied by the shadow will be still illuminated by the 
green light, and in the second by the red. In other 
words, neither of the two shadows will be black, one will 
be green, and the other red. If in any part of their 
extent the two shadows overlap, the common to the 
ten ring deprives of: Por red and green light, will be 
bla ot 

But in order to explain how it comes to pass that colour 
is produced at all, as well as to fmda more strict proof 
that the colours of the two images are complementary, we 
must have recourse to some considerations based upon 
the wave theory of light. And first as to the mode in 
which waves may be produced. 

Consider a row of balls lying originally in a hori- 
_ zontal straight line. Let the walls start one another 
and vibrate at a uniform rate up and down. At each 
moment some will be at a higher, others at a lower Icvel, 
at regular intervals in a wave-like arrangement; the 
higher forming the crests, the lower the hollows of the 
waves, The distance from crest to or from hollow 
to hollow, is called the wave length. The distance from 
crest to hollow will consequently be half a wave-length, 
This length will be uniform so long as the vibrations are 
executed at a uniform rate. 

Each ball in turn will reach its highest point and form 
a crest; so that the crests will appear to advance from 
each ball to the next. In other words, the waves will 
advance horizontally, while the balls vibrate vertically, 

If the row of balls were originally arranged in a wave 
form, and caused to vibrate in the same way as before, 
those on the crests would vibrate wholly above, and those 
in the hollows wholly below the middle line. When the 
balls originally on the crests rise to their highest points 
those in the hollows will fall to their lowest positions, an 
the height of the wave will consequently be doubled. 
When the balls originally at the crests fall, those in the 
hollows will rise, both to the middle line; and the wave 
- will consequ@ntly be annihilated. The first of these 

corresponds to a condition of things wherein the crests 
of the pew wave motion coincide with those of the old, 
and the hollows with the hollows; the second to that 
wherein the crests of the new coincide with the hollows 
of the old, and vice versd. . 

Hence, when two sets of waves are coincident, the 
height of the wave or extent of vibration is doubled ; 
when one set is in advance of the other by half a wave 
length, the motion is annihilated. The latter phenomenon 
is called interference. When one set of waves is in ad- 

, vance of the other by any other fraction of a wave-length, 
the height of the wave, or extent of vibration, is dimi- 
nished, but not wholly destroyed ; in other words, partial 
interference takes place. The distance whereby one set 
of waves is in advance of another is called the difference 
of phase. 

The Wave Theory of Light consists in explaining opti- 
cal phenomena by vibrations and waves of the kind above 
described. And according to that theory the direction in 
which the waves move is the direction of propagation of 
the ray of light. 

The intensity of light Co ari upon the extent of the 
vibrations or the height of the waves; the colour upon 
the number of vibrations executed in a given int of 
time. And since throughout any uniform medium the 
connection of the parts and the rate of propagation may 
be considered to be uniform, it follows that the waves due 
to the slower vibrations must be longer than those due to 
the more rapid. Hence the colour of the light may be 
regarded as depending upon the wave length. 

e substance to the vibrations of which light is sup- 
posed to be due, is an elastic fluid or medium pervading 
all space, and even permeating the interior of all bodies, 


A full statement of the reasons which have led philoso- 
phers to make this hypathesis would involve considera- . 
tions derived from other sciences besides opie and 
would be out of place here. But it may still be pointed 


out that one str is farnished by the fact of 
the transmission of igh t from the sun and from the fixed- 
stars through space, where no atmosphere or known gases 
can be conceived to exist. That the light so traversing 
interstellar space must be transmitted by a material sub- 
stance, is a fundamental proposition of mechanical 

sophy ; and the hypothems of the ether simply consists in 
attributing to the substance or medium the property of 


clasdetty, e propeny Posscaed, ina grener or de- 
gree by own bodies}, without assuming anything 
else whatever as to its nature or relation to other sub- 
stances, 

In the illustrations of wave motions given the 
balls would represent successive portions or molecules of 
the ether; and the means whereby the motion of one 
molecule is transmitted to its neighbour, is the elastic co- 
hesion attributed to the whole medium in the hypothesis 


above mentioned, . 
The difference between and polarised light has 
been explained above ; and the mechanical contrivances 


devised for representing wave motion always have refer- 
ence only to polarised light. But as this is the subject 
ER Ch ws ere Here conceed, he ee 
tion is not of consequence. A of instruments 
been constructed for showing the of compounding 

vibrations or waves under erent circumstances. The 

best with which I am acquainted is that by Sir Charles 

Wheatstone. 

In plane polarised light, such as is produced by tour- 
malin plates, by double refraction in Iceland , &e., 
ae elipsy aaa pra and are execut p one 
and the same throughout the entire length of the 
ray. In a Ee polarised light the vibrations are all 
circular, and the motion fs performed in the same direc- 
tion. In elliptically polarised light the vibrations are all 
elliptical, the elipses are all similarly placed, and the 
motion is in the same direction for the entire ray. These < 
are the only known forms of polarisation, and indeed they 


.are the only forms compatible with the usual, simplest 


assumption respecting the elasticity of the ether. 

These general considerations being premised, we are in 
a ition to trace the course and condition of a ray of 
lebt issuing from the lamp or other source, and tra- 
yersing first the polarising Nicols prism; secondly, the 

ae doubly refracting crystal ; , the ysing 

icol. , 

The vibrations of the ray on leaving the polariser are 
all restricted to a single plane. On entering the plate of 
doubly refracting aen every ray is divided into two, 
whose vibrations take place in planes perpendicular to 
one another. The an pa of these planes about 
the axis of the beam of light is dependent upon the 
angular position of the crystal plate about its centre. 
The two sets of rays traverse the with different 
velocities, and therefore em with a difference of 
phase. The amount of this difference is portional to 
the thickness of the plate. On entering she analyser the 
vibrations of each pair of rays are resolved into one 
plane ; and are then in a condition to exhibit the pheno- 
mena of interference. If the plane of vibration of the 
analyser be parallel to one of those of the plate, that ray 
will be transmitted without change; the other will be 
suppressed. In any other position of the analyser those 
monochromatic rays (spectral components of white light 
whose difference of phase most nearly approaches to half 
a wave-length, will be most nearly suppressed ; and those 
in which it approaches most nearly to a whole wave- 
length will be most completely transmitted. The amount 
of light sup increases very rapidly in the neigh- 
ood of the ray whose difference of phase is exactly 
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a half wave-length ; so that with plates of moderate thick- 
ness a single colour only may in general terms be con- 
sidered to be suppressed. This bemg so, the beam 
emergent from the analyser will be deprived of that 
colour, and will in fact consist of an assemblage of all 
others ; or in other words will be of a tint complementary 
to that which has been extinguished. 

Next, as the colours of the two images, that is, 
the two which are formed either simultaneously by a 
double-image prism or successively by a Nicol in two 
positions at right angles to one another. In the first 
place it 1s to be remembered that the two sets of vibra- 
tions into which the selenite has divided the polarised 
ray are at right les to one another; secondly, that 
one set is retarded behind the other through a certain 
absolute distance, which is the same for eray 0 and 
consequently through a distance which is a different 
fraction of the wave-l for each colour ; thirdly, that 
these two are re-combined or “resolved” in a single 
direction in each i by the analyser. 

This being so, bend two wires in the following form :— 





and place them at 1ight angles to one another about their 


middle line M N M’N’.., so that the points M of the 
two wires coincide, and likewise N, and soon. This will 
represent the condition of the vibrations as they emerge 
from the selenite, when the plate is of such a thickness as 
to cause a retardation oat to one or to any whole num- 
ber of wave-lengths, Tum the wires about their middle 
line M N M’ N’ until they meet half way, ze. in a 
position inclined at 45° to their original directions ; this 
will represent the vibrations as resolved by the analyser 
in one image, Turn the wires about their middle line as 
before, but in reversed directions, until they meet in a 
position at right angles to the former ; this will represent 
the vibrations as resolved by the analyser in the ether 
image, On looking at the wires when so brought to- 
gether, it will be found that in one case the crests fall 
upon the crests and the hollows upon the hollows, so that 
the vibrations combine to increase the intensity of the 
‘light, In the other case the crests fall upon the hollows 
andthe hollows upon the crests, so that the vibrations 
interfere.and completely neutralise one another. 

The same principle would obtain if we shifted one wire 
along the middle line so that the points M of the two 
wires no longer éxactly coincide. would represent 
the condition of the vibrations as they emerge from the 
selenite when the plate is of such a thickness as to cause 
a retardation of a fraction of a wave-length equal to the 
amount of shift. Andon ing the wires as before, we 
should find that in one im ¢ waves partially com- 
bine, and that in the other they partially interfere. The 
shifting of the wires would represent either the effect of 

lates of different thickness upon waves of the same 
fagh, te. Tays of the same colour; or that of a single 
plate on waves of different se ea: ie. on rays of dite- 
rent colours. From these considerations we may conclude 
that the rays which are brightest in one image are least 
bright in the other; or, ın other words, that the colours of 
the two images are complementary. 

It has been remarked that the colour produced by a 

late of selenite depends upon the thickness of the plate. 
fact, the retardation increases with the thickness, and 
consequently, if, for a given thickness, it amounts to a 
half wave-length of the shortest (say violet) waves, for a 
greater thickness it will amount to a half of a longer (say 
green) wave, and so on, And if, instead of a series of 
plates of different thicknesses, we use a wedge-shaped 


e 


plate, the entire series of phenomena due to gradually in- 

ing retardation will be produced. This is easily seen 
to consist of a series of tints due to the successive extinc- 
tion of each of the rays, commencing with the violet and 
ending with the red. And the tints will consequently 
have for prevailing hues the colours of the trum in 
the reverse order. This series of colours will be followed 
by an almost colourless interval, for which the retardetion 
is intermediate between a half red-wave length and three 
half violet-wave lengths, Beyond this again the series of 
colours will recur; and the same succession is repeated 
as the wedge increases in thickness. It will, however, be 
observed that the colours appear fainter each time that 
they recur, so that when the thickness reaches a certain 
amount (dependent upon the nature and retarding power 
of the crystal) all trace of colour is lost. 

It is not difficult to account for this gradual diminution 
in the intensity of the colgurs if, by means of a diagram, 
we examine the mode in which the waves of various 
lengths interfere with one another ; but spectrum analysis 
furnishes an explanation which is perhaps more easy of 
general apprehension. If the light emerging from the 
analyser be examined by a spectroscope, it will be found, 
in the case of a plate giving the most vivid colour, that 
arepe tiam presents a dark band indicating the colour 
which has been extinguished. On using thicker and 
thicker plates the band will be found to occupy positions 
nearer and nearer to the red end of the spectrum, until 
the band finally disappears in the darkness beyond the 
least rekane hle rays that are visible to the eye. If the 
analyser be turned round the band will gradually lose ıts 
characteristic darkness, until, when the angle of rotation 
has reached 45°, the band will have disappeared alto- 
gether. The spectrum is then continuous, and when re- 
compounded will give white light. This corresponds to 
the fact noticed before, that when the analyser 1s turned 
round, the colour given by a selenite plate fades and 
finally disappears when the angle of rotation amounts to 
45° Ifthe rotation be continued a band reappears, not, 
however, in its original position, but in the part of the 
spectrum complementary to the former. e 

If the thickness of the plate be further increased, two 
bands will be seen inst of one; with a stll greater 
thickness there will be three bands, and so on indefinitely, 
The total hight then of which the spectrum 1s deprived by 
the thicker plates is taken from a greater number of its 
parts ; or in other words, tht light which sull remains is 
glistributed more and more evenly over the spectrum, and 
consequently at each recurrence of the tints the sum total 
of it approaches more and more nearly to white light. 

The following experiment will be found very instructive, 
Take two wedges of selenite or other crystal, and having 
crossed the polariser and analyser, place the two wedges 
side by side in the field of view so as to compare the tints 
poaae by the two. Then place one over the other, 

with the thick end of the one over that of the other ; 
next with the thick end of the one over the thin end of the 
other. If the two plates are exactly similar, the combi- 
nation in the first instance will be equivalent to a single 
wedge whose refracting angle is double that of a single 
wedge ; and the number of bands produced will con- 
sequently be doubled. In the second combination the 
angles of the wedges will compensate one another, and the 
result will be equivalent to a uniform plate whose thick- 
ness is equal to the sum of the mean thicknesses of the 
wedges. The field will then be coloured with a uniform 
tint, viz, that due to a plate of the thickness in question. 

By making use of the principle that the colour produced 
depends upon the thickness of the plate, sclenites have 
been cut of suitable shapes and thicknesses, so as 10 pro- 
duce coloured images of stars, flowers, butterflies, and 
other objects, 

W. SPOTTISWOODE 


(To be continued.) 
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ON THE MOTION AND SENSATION OF 
SOUND* 
LEÇTURE I. 


UT we oe elec ih he prennon, ta 
1 


ing su ity, to strip the subject of all unnecess 
i oan ce oara S S 
in simplici strength to the youthful mind, _ 


wre. 






intelli ent artilleryman ; and we will make’ arrangements | 
with this man to re the gun at certain times during the 


day. We set our watches er; and now, before 
quitting him, we ask the to fire one shot. 
are close at hand, and we observe the flash 


and listen to the sound, There is no sensible interval 
between them. When we stand close to the gun flash 
and sound occur together. 

Well, we quit the artilleryman, warning him to fire at 
the exact times upon.~ Let us say that the first 
shot is to be fired at 12 o’clock, the second at 12.30, and 
so on every half hour. We quit our artifleryman at half- 





We now steam out to twice this distance nd wait for the 
12.30 gun. We see the flash, but it requires ten seconds 
now for the sound to reach us; we treble the distance, it 

uires fifteen seconds; we le the distance, and 

nd the sound requires twenty seconds to reach us. And 
thus, if. the day were clear, we might quite across to 
the coast of France and hear the gun In all cases 
we should find that the flash appeared at the precise time 
agreed upon with the artilleryman, which proves that 
light reaches us in so short a time that our watches fail to 
give us any evidence that the light requires any time at 
all to pass through space, while the sound reaches us later 

* Royal Instiinhon Chistmas Lectures, 1873—4, by Profomor Tyndall, 
DCL, LLD, F.RS. These lectures have not been written out, 


much less intended for pabicaton. At the request of pur Reporter, Dr. 
Tyndall hns consented to their appearance in NATURE 





of Sound, Now every boy knows ee when I 


speak of the sensation of sound. The impression, for 

errs hi ee a aac sane ge n the organ 

is the sensation of sound. But what right have 

a of the motion of sound? This point must be 
made perfectly clear at the 

Eaton urpose I will choose from among a repre- 

y, or allow you to choose faje ke 

z Seine so, This boy, Ton you may call Isaac 

or Michael Faraday, go with me to 

ore Citi it the tance of the general com- 

there, Sir Alfred Horsford, and explain’ to him 

that we wish to solve an es gen scientifc problem. 

He is sure to help us: he lend us a gun, and an 


Rao or ae | ` 


past eleven, descend from the castle to the sea-shore, 
where a small steamer is awaiting us. We steam outa 
little better than a mile from the p. where we have left 
the artilleryman ; and now we pull out our watches and 
wait for 12 o'clock, Newton at len says, “In 
exactly half-a-minute the gun ought to ;" and, sure 
enous at le exi AN SECAT ise we see the flash of 
the gun. But where is the sound which occurred with the 
flash when we were on shore? We wait a little, and pre- 
cisely five seconds after we have seon the flash we hear 
the explosion; the sound having required this time to 
travel over a little better than a mile. : 





and later the farther we w away. 


I think these experi- 

ee N us every right to speak of the “ Motion of 

ouni 

But they also inform us how the velocity of sound has 
been actually determined. The most celebrated experi- 
ments on this subject have been made in France and 
Holland. Two stations were chosen ten or twelve miles 
apart ; guns were fired at each station, and the interval 
etween the flash and the report was accurately measured 
by the observers at the other station. In this way it was’ 
found that. when the air is at the teni perat ura: 6E Take ag 
water, the velocity of sound through it is 1,090 feet a 
second. On different days we should find it travelling at 
different s the weather grows warmer the sound 
is found to travel faster. 

But I must not let you go with the idea ‘that light re- 


e 
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quires no time at all to pass through space. This great , 
problem has also been solved; and we now know that 
while sound moves at the rate of 1,090 ft, a second, light 
passes over the almost incredible distance of 186,000 , 
miles ın the sametime. Hence at the distances employed 
in our observations, our watches were entirely unable to 
inform us that light required any time at all to pass 
through 

But if stopped here, your next question would be— 
What is this g which passes through the air with a 
velocity of 1,090 ft. a second, and which, when it reaches 
us, makes us hear an explosion? e must give a 
thorough and complete answer to this question, but to do 
this we need a little preparation. Like sailors going into 
battle, we must clear our decks for action; and here I 





must ask you to give me your patient and resolute at- 
tention, 

In order to know how sound is propagated through the 
air, we must first know something regarding the air 
itself. Let us examine the air. 

First, the air has weight. It presses upon a single 
square foot of this table with the weight of nearly a ton 
(144 X 15 = 2,160lbs.). I have here a cass epider 
covered at the top with a sheet of india-rubber. The air 

resses on that surface with the weight of nearly goo lbs, 

at then you will ask how the india-rubber bears it. 
Why is it not pressed in? Because air is on both sides 
of it, and the pressure on the inside is exactly equal to 
that on the outside, But if I take away the air from the 
inside of the cylinder, you will soon see the india-rubber 
pressed down by the weight of air above it, 


ELIG. S. 





india-rubber diaphragm at once sank down, in the end 
one e the sides of the glass, forming a deep vessel 
luni inside of the cylinder.] 

When the air is let in again, you observe the rubber 
returns slowly to nearly its primitive position ; it would 
entirely, but that the india-rubber is a little over-stretched. 

We have thus seen the effect of removing the pressure 
from the inside. What would occur if we took the out- 
side pressure away? The india-rubber would expand. 
Instead of trying to remove the whole of the air from this 
room, which is impossible, I will cover these two slack 
and collapsed bladders with this glass vessel, fitting 
accurately on tothe panora which they are suspended ; 
and then draw off by the air-pump the air surrounding 
them. See how they gradually blow out; the folds are 
now nearly abolished; now they have become quite 


smooth. 
Why is this? Because the Bit pasticles have tie wer 
of pushing one another apart, thus take up cient 
space to fill the bladders when the external pressure is 
removed, The air in this room is pressed upon by the 
? 
° 





[A tube from an air-pump was then attached to a 
pipe communicating with the interior of the cylinder, 


FICE 








LECTION AT G 
FLAME JOMPING 


which stood on a brass plate, to which its edges were 
ground parallel; the pump was set in action, aad the 





weight of the whole atmosphere. The repelling force 
which the air particles exert upon each other is called 
the elastic force of the air. 

Now we have to consider how the sound of the gun is 
propagated through air. Does the gun fire anything 
through the air? No. Wemay ina rough way represent 
the particles of air by the solitaire balls arranged in a 
row close together in this ve. I take the first one 
and roll it against the second. You observe the row does 
not move, only the end one goes away. The first delivers 
up its motion to the second, and then stops, the second 
delivers its motion to, the third, the third to the fourth, and 
soon until the last, which, meeting no resistance, flies off. 
In this way we may figure the motion as transmitted from 
particle to particle of the air. 

A still better idea may be derived from this model ‘Fig. 
1), which has been devised by the ingenuity of my 
assistant, Mr. Cottrell. 

In my hand I hold a stem (A), passing through the up- 
right B), by which a shock can be sent from a ball (C) 
through a spring to another ball, thence through another 
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“spring to another and so on, until at last the shock 
reaches the last , which is projected against the 
india-rubber pad at the ee placed there to t 
in a rude mechanical way drum of the ear, ress 
the stem (A), with a sudden motion of my hand, and you 
see that though the ball (C) only moves to and fro, yet it 
sends forward a kind of pulse (f/¢e/), which travels 
along the line, and ultimately causes e last ball to give 
a smart stroke agaifst the pad (D). 

If you could creep into the tube of the ear you 
would find, a little way im, a beautiful fine membrane 
called the tympanum, ot tympanic membrane. ‘The 
shock of the pulses of air falling on this membrane causes 
itto shiver; ita tremors are transmitted to the auditory 
nerves, and by them are con ed to the brain and cause 
you to have the sensation which we call sound. 

You ought to be able now to figure the way in which 
the explosion Ore por aoe is transmitted through the 
air. I place a m the tube, there is a cork in the 
other end, and pushing the rod towards the cork, I cause 
a crowding together of the particles of air, this they resist, 
as I can feel by the force I am compelled to exert, and at 
last their combined resistance takes effétt by blowing out 
the cork at the other end with a sort of explosion. ` 

The suddenly expanding air communicates its motion 
to the air adjacent to it; this again to the air farther 
off ; finally the condensed pulse strikes the tympanum of 
your bea ec you hear the noise. 

-I can i yeu che passa: oi a pulge through air in 
another way. We have here a tube 11 feet long, and about 
4 inches wide, its two ends are-closed by thin sheet india- 
rubber, inst the india-rubber surface at one end 
a cork gently presses (as in Hig a ah to the cork a 
slender aon Recher having a li aa at its 
upper ept from striking the Be ; i 

ich it abuts by a slender wire spring i now 
a pole be; sent from the other end o tube the 
india-rubber will drive away the cork, and will drive the 
hammer a ara the bell. A dull push will not ring the 
bell at the erend. The particles of air are very mobile 
and readily al round one another, so that itreq 


uiresas 
shock to generate a-sound wave in the tube and make the 
bell 1ing outside the tube. I tap sharply with my fingers on 
the india-rubber and the sound of my tap and the blow of 
the hammer upon the bell at the other end of the tube are 
audible at one and the same time. This tube is 11 feet 
- long, sound travels through air of the temperature of this 

room at about tbe rate of 1,100 ft. second ; the time 
therefore taken by the sound wave in traversing this tube 
is y4yth of a second, an interval of time far too minute to 
be measured by our ears. R 

Air is therefore a carrier or transmitter of sound. 

a we remove the air from about a sounding body, 

it then be heard? This experiment was made by 
Mr. Hawksbee a great many years (1705). A bell 
with a hammer worked by clock-woik is placed under 
a glass globe. From the globe we will p as much 
of the air as we can. At present you heat the sound 
with perfect distinctness, the pumping has at first appa- 
rently little effect upon the sound, but soon it dies 
away, and now you see the hammer thumping away upon 
the bell, without producing any noise. It is doing its 
work in ect silence, I allow the air to re-enter the 
glass globe, the tinkling sound of the bell is soon heard, 

d quickly grows up into the usual musical ring. 

We have hecerice proved that when the air is removed 
we have no sound, and when the air returns the sound 
returns also, 

~ We will now follow the matter up a little further, Prof. 
Leslie a muna was in the chamber nae 
rounding the bell, and you could hear a little sound, that 
if the space from which the air had been taken was filled 
up with h that the hydrogen quenched the sound. 
Now Prof. Stokes has shown us that to create a sound- 


‘together does not 


wave in hydrogen a sharper tap is necessary than in air, 
so that the shock that produces a sound-wave in air does 
not suffice to produce a sound-wave in hydrogen (which 
is a much lighter and less dense gas). - 
My assistant, Mr, Cottrell,-has devised the experiment 
I am about to show you to demonstrate this effect. 
are ee ee tube (Fig. 2) narrower than the one I 
used just now, but having it a piece of india-rnbber 
stretched over each open end, with a hammer and bell. 
against one of them, as before; at the other is 
a cork hammer fixed to a thin strip of steel, which can be 
drawn back to any given distance (measured on f graduated 
card). I have thus the means of sending a pulse along the 
tube as before and making the bell at the other end sound, 
but I now do it by a stroke of measured force. I now.let 
hy into the tube at the end adjacent to the striking 
cork ‘the tube H}, which is a little lower than the 
other end, and while the hydrogen is entering I continue to 
send pulses of measured strength along the tube; the bell 
continues to sound for a little while, but .in one minute a. 
sufficient amount of air has been displaced to cause the 
bell to cease ninging Wum we remove the hydrogen 
again hear the bell, showing that the pulse can again 
carried from end to end of the tube. : 
Up to this point our illustrations have been audible ; 
I now wish to render visible to youthe action of a tube in 
perag the dissipation of the sound. The test that 
pose to use is a flame. I have 


ind the table a good-sized gas- a 
holder, by which can be forced 
through a steatite ér. I light it, 
and we have that long pointed flame 


(Fig. 3 2) and ve find that that &/@, 2. 
e is very sensitive. Chirrup to 
it, and see how rapidly it answers; a 
great seu of the length of the flame 
18 abolished instantly when the sound 
wave reaches it (Fig. 3 6 and c). I 
rattle money, tap two keys, and this 
flame jumps in res to each jingle 
that I make. The current of air in the 
room, owing to our care for your com- 
fort in the matter of fresh air, prevents 
these phenomena showing themselves 
as well as they do when theatre is 
empty ; but they are perfectly manifest. 
No one in this room can hear my 
watch ticking; butif I hold it near 
the flame you can distinctly hear the 
flame give a little roar, and see it sud- 


‘dently shorten for each tick of the 


watch: The regalarity with which it 
jumps indicates the regularity with 
which my watch is ticking. 

And now observe the action of a 
tube in ting the dissipation of 
sound. Using a leas sensitive flame as e 
the sound-test, I take off the india- 
rubber ends from our 11-foot tube, and 
place the flame at the end farthest from 
myself. The tapping of these two keys 
ect the flame; but - 
now, my distance from the flame being 
as great as before, I tap them opposite 


the open end of the and each tap 
is rendered, by means of the flame, as 
visible to your eyes as it is audible to 
your ears, é a 


h the unconfined air this 
small does not affect the flame 0 
when set ringing; but when I place 
it at the ity of the tube the 
flame dances to each stroke. Speaking-pipes possess 
their value solely from their preventing the dissipation of 


» *@ 


Fax, 15,1874] 


NATURE 209 








ie sound pulses; they act precisely as this tube 
oes. 

As you know, light cannot well get round a corner ; 
neither can sound, though it does so more easily than 
light. This little bell acts automatically. I wind it up and 
start it. Ata few feet distance the flame answers to each 
stroke. Placed behind a board, the flame becomes tranquil. 
I again bring it out from behind the board, and the flame 
jumps to each movement of the hammer, (For this ex- 
periment the sensitive flame was arranged as in Fig. 4, 
with a glass funnel having its tubular end oppasite 
the root of the flame; the board was held about ro feet 
distant from the mouth of the funnel) Sound there- 
fore can be shaded off in the same way that light 
can be. 

In this box, which is well padded, is a bell which I can 
set ringing at pleasure. e only way by which the 
sound can out is this small square opening at one 
side of it. ¢ bell is now ringing without affecting the 
sensitive flame (arranged as in Fig. 4) ; but when this box 
is turned round, so that its opening faces the quiet flame, 
we have it dancing and jumping as before. 

In other respects also there 1s a similarity between the 
mode ot action of sound and light. 

When a beam from the electric lamp is allowed to fall 


upon the glass mirror in my hand, it is reflected from the 
mirror, and the track of the beam being marked by the 
dust floating in the room, you can see the direction which 
it takes, This is in accordance with a well-known law, 
namely, that the angle of incidence is to the angle 
of reflection. It is perfectly plain to you that a line drawn 
so as to fall at right angles upon this mirror would divide 
that large ange ormed by the two beams of hght into 
two equal angles. 

I hope now to make visible to your eyes the reflection 
of sound in obedience to the same law. 

At one corner of the lecture table I place our sensitive 
flame (č), at the ee corner the padded box contzin- 
ing the electric bell (a) with its opening directed in the 
pa taken a moment ago by the beam of light, and I will 

old this board (c), when e ing is ready, wheres I 
before held the glass mirror. ye istant will now set 
the bell ringing. You ote the flame is unin- 
fluenced by it, but when I bring the board forward, the 
shortening of the flame at each stroke of the’bell, proves 
that the law of the reflection of sound 1s the same as the 
law of the reflection of light: the angle of incidence is 
equal to the angkt of reflection. In this case the flame is 
knocked down by an echo, 

We have thus considered the reflection of sound from a 








Fic 


plane surface; lct us now see if it behaves lke light 
when reflected fiom plane surfaces. 

The beam of the electric lamp is now directed upon 
the concave mirror. You can see the band of hght 
marked in the fine dust floatmg in the air; as soon 
as it strikes the polished surface it is thrown back, but 
the rays no longer pursue parallel paths, they are con- 
verged, thrown together into one spot. By holding a 
piece of tracing paper at the point where they mee 
termed the focus, the brilliant little star of light caus 
by their convergence is made visible. 

Substitute for the lamp a small bell, and for the traig 
paper at the focus of the mirror our sensitive flame, an 
the conditions are the same as in the previous experiment, 
sound-waves taking the place of the waves of light. You 
cannot see the track of these aerial pulses as you 
could the luminous ones, but their obedience to the 
same law of reflection is very manifest by the shortening 
of the sensitive flame as each sound wave reaches it. 
The flame when out of the focus of the mirror is un- 
affected ; replace it in the spot when the sound waves are 
crowded t er, and it responds to each stroke. Move 
the bell so the sound pulses, though only having the 
same distance to travel to the flame, no longer fall on 
the mirror : the flame remains perfectly quiet. 

We may go further still Here are a pair of mirrors, 
the curvature and size of which is the same. They are 
arranged so as to face one another. A light is placed in 
the focus of one, that its rays which fall di tu 
the curved surface are reflected from it el, they 


6 


piece of tracing paper held at the focus of the farther 
mirror shows the spot of light as before (Fig. 6). 

Sound is reflected in precysely the same way, end the 
sensitive flame when y Manipulated can be used as 
a means of proving this fact. For these iments it 13 
essentially necessary that the flame be reduced to tke 
proper pitch of sensitiveness. Py ree the pressure 
of the we can repute the flame so that it will not 
respond unless strongly agi The flame is placed in 
the focus of the mirror (a), and when the bell is rung, not 
being in the focus of the conjugate mirror, there Js no 
action, I now bring it into the focus (b) and the flame 
shows a very strong action. 

By other modes of experimenting it has long been ascer- 
tained that sound was thus reflected from plane and curved 
surfaces ; but never before have these phenomena been 
made visible. Hitherto these effects have been investi- 
gated by the sense of hearing ; I have now been able to 
prove them by appealing to your eyes, 

(To be continued.) 





SCHOLARSHIPS AND EXAMINATIONS FOR 
NATURAL SCIENCE AT CAMBRIDGE, 1874 
THE following is a list of the Scholarships and Exhi- 

bitions for proficiency in Natural Science to be 
offered at the several Colleges in Cambridge during the 
present 
TRINITY COLLEGE.—One or more of the value of about 


travel to the opposite mirror, and are again conveiged ; a | Sof. per annum. The examination will commence oa 
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ODEL ia a ee be oper eal aduates of Cam- 
bridge and Oxford, and to persons- under twenty who are 
not members of Universities. Further information 
aed be obtained from the Rev. E. Blore, Tutor of Trinity 
College. BS es 


St. JOHN'S COLLEGE: —One of the value of So/. per 
annum. The examination (in- Chemistry, Physics, and 
Physiology, with Geology, pig and Botany) will bein 
December, and will be open to who have not 
completed a term of ence at the University, as well 
as to all who have entered and not completed one term of 
residence. Natural Science is made one of the subjects 
of the examination of its students at the end 


regards 
CHRIST'S COLLEGE.—One or more, in value from 304. 
to 704, ing to the number and merits of the candi- 
dates, tenable for three-and-a-half y and for three 
years longer by those who reside during at period at the 
college. The examination will be on March 24, and will 
be open to the undergraduates of the coll to non- 
collegiate undergraduates of Cambrid to under- 
graduates of Oxford, and to any students who are not 
members of either University. The candidates may select 
their own subjects for examination. There are other Ex- 
hibitions which are distributed annually among the most 
deserving students of the collége. Further information 
may be obtained of Mr. John Peile, Tutor of the Coll 
NVILLE AND CAIUS COLLEGE.—One of the value 
-of 6ol per annum. hae aera be igre 
in Chemistry and Experimen ysics, logy, 
with Comparative Anatomy and Physiology, and Botany, 
with Vegetable -Anatomy and Physiology; it will be 
open to students ‘who have not commenced residence in 
the University. There is no limitation as to age.— 
Scholarships ®f the value of 2o/. each, or more if the 
candidates are unusually good, are offered, for Anatomy 
and Physiology, to members of the Coll —Gentlemen 
elected to the Tancred Medical Students ip are ired 
to enter at this College ; these Studentships are five in 
_ number, and the annual valye of each is 1o04 Informa- 
tion r ting these may be obtained from Mr. B. J. L. 
Frere, 28, Lincoln’s Inn Fields, London, 

CLARE COLLEGE.—-One of the value of 60/. per annum, 
tenable for two years at least. The examination (in 
Chemistry, Chemical Physics, Comparative Anatomy and 
Physiol Botany with Vegetable and Animal Physio- 
logy, an Geology) will be on March 24, and will be open 
to students intending-to begin residence in October. 

DOWNING COLLEGE —One or more of the value of 40/. 
_ per annum. The examination (in Chemistry, Compara- 

tive Anatomy, and Physiology) will be early in and 
will be open to all students not members of the Uni- 
versity, as well as to all yndergraduates in their first 
term. 


SIDNEY COLLEGE —Two of the valueof 40/, per annum. 

‘ The examination (in Heat, Electricity, Chemistry, Geo- 

logy, Zoology and Physiology, Botany) will-be on March 

24, and will be open to all students who “intend to 
commence residence In October. 

EMMANUEL COLLEGE—One of the value of 7o% The 
examination on March 24 will be open to students who 
have pot commenced residence. 

PEMBROKE COLLEGE—One or more of the vali of 
2o/, to God, according to merit. The examimation in June, 
in Chemistry, Physics, and other subjects, will be open to 
students under 20 years of age. : 

KINGS COLLEGE. —One of the value of about 80/. per 
annum. The examination, on April 14, will be open to 
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all candidates under 20, and to undergraduates of the col- 
lege in their first and second . There will be an 
examination in elementary Classics-and Mathematics, in 
addition to three or more papers in Natural Science, in- 
cluding Physics, Chemistry, and Physiology. 
Although several subjects for imation are in each 
instance this is rather to afford the option of one or 
e candidates than to induce them to present a 
superficial of several. ind it is expressly 
stated by some of colleges that good knowledge 
of one or two subjects will be more esteemed than a gene- 
ral knowledge of several 3 ` 
- Candidates, especially those who are not members of 
the University, will, in most: instances, be ired to 





show a fair know. of Classics and Mathematics, such, 
for example, as d enable them to pass the previous 


There is no restriction on the ground of religious deno- 
minations in the case of these or any of the Scholarships 
or Exhibitions in the Colleges or in the University. 

Further information may be obtained from the Tutors 
of the ive Colleges ; and the names, with certifi- 
cates of , date of birth, &c., must be sent to the 
Tutor of the College, in each case, several days before 
the examination. 

It will be observed that in several instances the time of 
the examination is the same, certain of the Colleges 
Doo O so as to por or two exa- 
minations oO: Coll ing a separate 
examination, er ~ 

Some of the oe do not restrict themselves to the 
number of Scholarships here mentioned, but will give 


additional Scholarships if candidates of superior merit 


present themselves; and other Colleges than those here 

mentioned, though they do not offer Scholarships, are in 

ae habit of rewarding deserving students of Natural 
cience. 

It may be added that Trinity College will give a Fellow- 
ship for Natural Science, once, at least, in three years : 
3 are understood to be will- 
ing to award Fellowships ior merit in Natural Science 
equivalent to that for which they are in the habit of giving 
them for Classics and Mathematics. 





ASTRONOMICAL ALMANACS * 


X.—Remodelling of the “ Nautical Alnanac” and the 
“ Yahrbuch.” - 


N EARLY all the reforms which concerned astronomy 


were realised by Encke in the Falréuch for 1830, 


.which appeared in May 1828. The appearance of this 


volume created an enormous sensation in England. The. 


| contest between rae and his opponents was then at its 


height. Strengthened by the help which had come to it 
from Berlin, the Astronomical Society redoubled its com- 
ints and renewed its action; but the death of Thomas 
ae (May 10, 1829) soon occurred to simplify matters. 
In order that the question might not be hastily decided, 
the Society the Nautical Almanac provisionally en- 
trusted to the care of the Astronomer: Royal, J. Pond ; 
inted a commission of forty 
ees empost of the directors of all the obeerva- 
tories and the principal astronomers and mariners, English 
and foreign.t 
At last, at its annual meeting in February 1830, the 
Society awarded-to Encke. i gold medal for the great 
service which he had rendered to astronomy. “It would 
be superfluous,” said Sir James South, President of the 
Society, in the address which he gave on that occasion, 
“for us to enlarge upon the merit of this well-known work, 
which, beyond all ri , ought to be regarded as the 
only ephemeris on a with the requirements of 
* Continued from 
+ Streve tzok part ta this commision. 


at the same time it a 
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Science, as the manual and guide of practical astronomy, 
wherever it may be cultivated.” 

But if the English are impartial and generous towards 
strangers, they could not bear to be for any time inferior 
in the various services which touch upon their interests. 
The subcommittee * with preparing the plan for 
reorganising the Nautical Almanac, presented its report 
to the Society at the meeting of November 19, 1830, a 
report which was adopted by the Council and immediately 
approved by the Admiralty. The results of this beneficial 
agitation were of immense value to astronomy and navi- 
gation, and the improvements introduced were such that, 
even from an astronomical point of view, the Manttcal Al- 
wanac easily surpassed the Yahrduch, and from a mari- 
time stand-point it has not yet been equalled. 

First of all, it should be stated that the Commissioners 
laid down as an absolute rule, a rule which has ever since 
been scrupulously followed, that the Nautical Almanac 
ought to appear four years in advance of the year 
for which it is calculated. Moreover, the direction of the 
Nautical Almanac, while contmuing under the jurisdic- 
tion of the Admiralty, was entrusted thenceforth to a 
npe person, the Superintendent of the Nautical Almanac 
Office. 


The Nautical Almanac has been from that time in 
reality a special scientific institution, having its offices 
and its library established in a separate building. The 
salary of the superintendent was fixed at Soo/., and the 
annual parliamentary allowance was made amply suff- 
cient to permit of the employment of calculators nume- 
rous enough to insure the greatest possible accuracy in 
the results, The first superintendent of the Nautical 
Almanac office was Lieut. S. Strafford, well known for 
the which he took m the publication of Baily’s 
‘t Zodiacal Catalogue.” 

The first volume of the new almanac, the Nautical 
Almanac and Astronomical Ephemeris for the Year 1834, 
appeared in July 1833. It embodied al the reforms 
Eich we have already mentioned ; it would therefore be 
useless to indicate its contents in detail, We shall con- 
tent ourselves with adding, that all the calculations rela- 
tive to the principal planets were made under the direction 
of Schumacher of Altona, and those relating to the tele- 
scopic planets by the celebrated’ Encke. Moreover, as 
it is absolutely essential that a single list of stars of the 
moon should suffice navigators of all nations, the Royal 
Society came to an understanding with Encke on this 
subject. The stars of the moon (“moon’s culminatin 
stars”), ceased from that time to figure in the Yale buck, 
and the Nautical Almanac obtained the monopoly of this 
useful publication, a monopoly which it has since pre- 
served. 

The tables employed were nearly the same in the 
Jahrbuch and the Nautical Almanac. For the sun 
there were the new tables of Carlini, with the corrections 
of Encke and Bessel ; for the moon the tables of Burck- 
hardt; for Mercury, Venus, and M the tables of 
Von Lindenau, with the corrections of Sc umacher ; for 
Jupiter, aa, and Uranus, the tables of Bouvart ; for 
the satellites of Jupiter, the new tables of Delambre, with 
the corrections of Jenkins and Woolhouse. 


XI. The “ Connaissance des Temps” since 1832. 


While this great work of reform and renovation was 
being carried on, the Bureau des Longitudes of France did 
not remain inactive. “The Bureau have recently appointed 
a commission, chosen from its own members, to examine 
some modifications which it would be expedient to intro- 
duce into the Consatssance des Temps. In considering 
this object, the commission has not lost sight of the fact 
that it is bene aes a work specially designed for 
mariners, with which they have been familiar for many 


Wi 
* Composed of Sir James South, president, F. , reporter, C. Bab- 
F. EY H . Lay. Dr, Roki 
pae, Capt Benuistt, J. F. W encha], J. Pond, Rev. Dr, Robinson, 


years, and of which it was, above al, desirable that the 
price should not be increased.” * 

On the one side maritime necessities required that the 
Connatssance des Temps should, like the Nautical Al- 
manac, appear four in advance ; although for kng 
it has been published on an averageonly a year an 
a half before its date, Lay a delay of two years and a 
half. Onthe other side, the ephemeris then published 
by the Connaissance des Teinps was evidently insufficient 
for French astronomers ; the following modifications were 
therefore adopted, and were completely embodied in the 
Connasssance des Temps for 1835. 

The mean time was the only time used (although astro- 
nomers needed the equatorial co-ordinates of the sun for 
true noon) ; the co-ordinates expressed in time were given 
ato or, and those in arc, o" 1; the latitude and longi- 
tude of the moon were given for midnight and nocn of 
each day; to the lunar dj ce were added those of the 
planets Venus, Mars, Jupiter, and Saturn; lastly were 

iven for every tenth day, the apparent positions ot Sige. 
our fundamental stars Che Nautical Almanac gave 100). 

On the other hand, as it came to be seen that the solar 
tables of Delarfbre were defective, the Bureau invited 
Savary to amend them, but all he did was to remedy 
errors here and there by means of the corrections of 
Bessel. Moreover, Delambre’s tables of satellites having 
been discontinued till i Damoiseau was ordered to 
continue them. But all this was so insufficient, that the 
Connatssance des Temps could not be more serviceable 
to astronomers, 

Thus, in 1838, the positions of the planets, which were 
given until then for every tenth day, were calculated to 
a minute of time and of arc; e third day for Mer- 
cury ; every sixth day for Venus and Mars ; every seventh 
day for Jupiter ; every tenth day for Saturn; every fif- 
teenth day for Uranus ; and the value of the radius vector 
was added to the other elements, This was very far 
behind the Nautical Almanac, which gave the positions 
for every ty to œ or and o”'1. 

In 1849, the number of fundamental stars whose appa- 
rent positions were given was carried te 115, and the 
apparent position of a Ursæ Minoris, was given for every 
day in the year. The Nautical Almanac had giver those 
of aand è Urse Minoris for 1834. 

In 1854, M. Mathieu was specially appointed to the 
editorship of the Connaissance des Tam Very goon 
after he entered upon his duties he had to sustain an 
attack which that already referred to between 
Young, Baily, and Sir James South. For some years a 
sharp controversy was maintained between M, Mathieu 
and M. Leverrier, and at length the Connaissance des 
Te of 1862 published for the first time the positions 
of the moon for every hour, with the differences for ro 
minutes, “ This innovation,” the learned editor said, “1s 
valuable to mariners ; it simplifies the calculations of in- 
terpolation, and now sailors will be able to make use of 
the epbemeris of the moon with as much ease as that of 
the sun.” The calculations of the moon are, moreover, 
made according to the tables of M. Hansen,t which the 
Nauitcal Almanac had employed since 1858. Lastly, in 
the same year, are given the positions of 8 Ursæ Minoris 
for every day. 

In the following year the ephemeris of the planets was 
improved, and there were given for every day the helio- 
centric and geocentric positions at mean noon of Mercury, 
Venus, Mars, Jupiter, and Saturn; for Uranus and Nep- 
tune the positions were calculated only for every fourth 
day. This was in imitation of a modification suggested 
by Mr. (now Sir G. B.) Airy to the superintendent of the 
Nautical Almanac, and applied by him from 1857 
(Almanac for 1861). But, since 1839, besides the pre- 

* Advertisement of the Cownauusance des Tempt for 18 

+ ‘Tables of the moon constructed according to the Newtcnian law ot 
Universal Gravitation,” by P A. Hansen, Director of the Ducal O 
of Gotha. (Printed at the expense of the British Government, 1857 ) 
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ceding information, the Neséical Almanac gave, first for 
every day, and from 1861 for every two ‘days, the epheme- 
rides of the planets for the time of their the 
meridian of Greenwich, jnformation which French astro- 
nomers would have been happy to find in the Connaissance 
des Tamps for the meridian .of Paris, Let us add, more- 
over, that the positions of Neptune were only given- in 
the Connaissance ges Temips in 1861 (for 1863 while 
they were in thé-Wauticdl Almanac from 1857 (for 
1861). ; are 
ae also in this same year, 1863, that the Commais- 
sauce dep Temps gave for the first time the values of the 
constants of Bessel, intended to transform into t 
positions the ‘mean positions of the stars given by the 
catalogues ; as-well as the elements of the occultations, 
epen e to Bessel, in a form which enabled voyagers to 
_ calculate, for the very place where they happened to be, 
the principal circumstances of the phenomena. The 
Nautical Almanac bad published all this since 1834. 
In 1864, the positions of the sun, which for many years 
were calcula with the tables of Delambre, recon- 


- structed in pee by M. Mathieu, were published accord-. 


. ing to-the tables of M. Hever set i ar yee was done a 

e positions of Mercury, and in the following year for 
the pos venus and Mavs. The Nautical Almanac had 
used the tables of M. Leverrier since 1860 for the sun and 
°- Mercury (Almanac for 1864), since 1861 for Venus (4/7 
manac for 1865), since 1862 for Mars (A/manac for 1866). 
On the other ted, e Cee ance des chee haa ae 
appeared in February 1863, and consequently six mo 

ter the Nautical Almanac for 1866, Finally, the Con- 
naissance des Temps for 1864 contained the rectilinear 
co-ordinates of the sun referred to the e of the 
a they are found in the Nautical Abaxdnac from’ 
1849. 


his collection of reforms raised considerably the value 
of the Connaissance des Temps, which, it was unani- 
` mously a ap fallen very low peice Ene with 
f ephemerides, The reform see ore in France 
in 1864 was analogous to that of the Fahréuch in 1829 
and of the WaBical Almanac pies eu pages the 
present ti Connaissance smps does not con- 
i EEN of Pallas, of Juno, nor of 
Vesta, which has appeared in Deanne poe and 
since 1830; nor of any of the numerous 
pigre discovered elnce 1845, for which the other 
two works blish a supplement each year. Yet for a long 
time past the continued observation of these telescopic 
has formed one of the most important occupations 
of most of the o es. ; 
In 1870 the direction of the Comsatssance des Temps 
pen into the hands of Puiseux, who, however, kept it 
or only a very shoit time. His period of office, never: 
theless, was marked by an aaia RERO T He 
indicated,. by a figure in the proper place, the day 
whi in consequence o£ the difference of length between 
an A day and the mean solar da , each star passed 
twice across the ior meridian of Paris. This was a 
sad omission ; such an indication is found in the Naxtical 
Almanac for 1822, 
At presen 
is entrusted to M. Lewy; Mr, Hind has been superin- 
tendent of the Nautical Almanac Office since 1853, and 
Herr Foerster succeeded, in 1864, the celebrated Encke in 
the direction of the Jahrbuch of Berlin. . 





; A 
. TELEGRAPHING EXTRAORDINARY 


: elegraph Off Washington, on Dec, 11, 1873, 
AC 2 ie pa as carved oe a the presence of 
Mr. ‘Creswell, the Postmaster-Gerleral of the United 
States, the practical results of which will be of immense 
importance as regards the future of telegraphy throughout 
the world, fo as 


a a 
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«| is not new, but was well known in 1848, The 
made at that date were practically without result. By the . 


t the direction of the Connaissance des Temps | 
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On that occasion the president’s last annual 
of 13,500 words was transmitted from Washington to 
New York, a distance of 290 miles, over a single wire in 
224 minutes, the speed obtained being over 2,500 letters 


per minute. r a 

At New York the message was delivered from the auto- 
matic instrument printed in bold type in presence of the 
-Postmaster of New York. This achievement in tele- 
graphy is the more remarkable as the principle involved | 
iments 





new American combination of chemistry and mechanism 


Hitherto the speed i 
length in this country by the Wheatstone automatic 


at present in use for the “high speed” service by . 


system, 

the Postal Telegraph Department, does not exceed 200 

letters a minute. 

_ The new American instrument bas a great advantage 

a a extreme simplicity of its Pon stucan; mechanical 
giving place to chemical action. One important 

result of this is that it demonstrates that 

hitherto the speed of transmission of electric currents 


through a metallic conductor has been restricted from . 


mechanical imperfections in the mechanism of the re- 
cording or receiving instrument, and that by the substi- 
tution of chemical decomposition for mechanical action, 
an almost unlimited speed of transmission may be 
Siegert It is to be hoped eras new ee eae 
and recording instrument may e agent whi 
our present tariff of rs. for twenty words, may be reduced 
to, 6d., or less, for a similar message. Scientific progress, 
practically applied, is an heirloom to a nation, 


© 


NOTES 


Me. HENRY LONSDALE is preparing a biography of John 
Dalton, the great chemist, and would be gled of any letters or 
other aid in his important work. - 

AT the meeting of the Paris Academy of Sclences held on 
Monday, January 5, M. Fremy was elected president for the 
ensuing year, and MM. Chasles and Decaisne were elected to 


A COMMITTER, consisting of Lord Cathcart, Mr. C. White- 
head, Mr. Jabez Turner, Mr. Wakefield, Mr. Brandreth Gibbs, 
Mr. J. Bowen-Jones, Mr. W. Carruthers, F.L.5., and Mr, J. 
Algernon Clark#, appointed by the Royal Agricultural Society 
to carry into effect the suggestions of the judges of the potato 
disease essays held a meeting on Monday at Hanover Square. 
They will recommend the Council to offer three prizes of 100%. 
each for disease-proof potatoes. Competitors will probably be 
required to send in one ton of each variety by the middle of 
Febcuary. Each sample will be distributed among growers in 
many different parts of England, Wales, Scotland, and Ireland; 
and the produce of potatoes which resist disease daring the first 
year’s trial will be tested for two years longer. With a view of 
encouraging the production of new varietles, handsome prizes 
are to be offered also for disease-proof sorts raised from potato 
plums to enter into competition in the spring of 1879. The 
terms and conditions will be decided upon at the- next meeting - 
of the Council 


Tue INDIAN Mypsxvu, as it now stands, situated on the 
highest story of the India Office, has been found to be useless 
for all the purposes for which it was intended. It has therefore 
"been reaolred to erect on the plot of vacant ground in Charles- 
street, directly opposite the India Offices and facing St. James’s 
Paik, a new museum and public Hbrary. To this building,- 
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which will be very handsome and commodions, all the treasures 
exhibited In the present musenm, as well as those now stowed 
away for wont of space, will be removed. The public library 
and reading-room will form a marked feature in the new build- 
ing, and will be constructed more especially with a view to the 
wants of those preparing for competition in the Indian Civil 
Service Examinations, 


A STATEMENT, drawn up by the Council of the Trades Guild 
of Learning describes at great length the objects which are con- 
templated by the organisation. It states that its purpose is to 
provide education for woikmen (1) in the sciences underlying 
their respective industries, and (2) in various branches of higher 
education ; and that it has sprung spontaneously from the work- 
men of this country, and its responsible direction will devolve in 
the main on them, with the support of others who can undertake 
to advise and help in their educational work. It will accept of 
no aid from the State, but will make use of the National Univer- 
aties ag the best source of general education for the people of the 
great towns, enabling them to acquire, not only the resulte of 
scientific research, but the most thorough and scientific methods 
of teachmg. By means of branches, which it proposes to esta- 
blish in the large towns, it hopes to supply what is required to 
render the work already begun by the University of Cambridge 
continuous and permanent. It will endeavour to. form local 
Boards, consisting mainly of workmen, who will be responsible 
for the preliminary formation of classes and the collection of the 
funds necessary in order to obtain University teaching. 


Dr, SMALLWOOD, one of the oldest meteorological observers 
in Canada, and Professor of Meteorology in McGill Univernty, 
died on December 22, He had carried on observations for 
more than thirty years; in the first instance at St. Martin’s, and 
afterwards, under the auspices: of McGill Untversity and the 
Canadian Government, in Montreal, 

Tue Geological Parties of the Canadian Geological 
Survey and the Boundary Commission have now returned 
from the West, bringing much material of scientific mterest. 





One of the most important practical results appears to be 


the establishment of the existence of very large and valuable 
beds of coal and lignite in various paris of the Canadian 
territory, between Red River and the Rocky Mountains. This 
must greatly promote the settlement of these territories and 
the extension of railway communication into them. 


Toe XX”, Siècle announces that ane of the most distinguished 
officers of the French navy, as well as an eminent explorer, M. 
F. Garnier, bas been assassinated by the Chinese rebels of Ton- 
quim. It would appear that M. Garnier was in the month of 
November last engaged in an expedidon in Tonquin, his object 
being to enforce the treaties by expelling from the country a 
Frenchman who had supplied arms to the people of Yun-nan. 
M. Garnier had captured a town and made prisoners, who are 
now on their way to-France. It ts possjble that he fell in a sub- 
sequent engagement, but the telegram distinctly states that he 
was assassmated. On this paint fall details are expected to arrive 
on the 18th or 20th inst. M. Garnier was only 35 years of age, 
having been born at St. Etienne on July 25, 1839, Appointed 
a midshipman in 1860, he was attached in the same year to the 
staff of Admiral Charner, and in that capecity he made the cam- 
paigns of Chma and Cochin Chine Three years later he was 
appointed Inspector of Native Affairs, and soon afterwards he 
published a pamphlet in which he propounded an elaborate 
scheme for an exploring expedition into the interlor of Indo- 
China, with e view to the opening up of commercial communi- 
cations between Southern China and the French possessions, 
M. de Chasseloup, at that time Minister of Marine, nominated a 
scientific commission to carry out this expedition, the importance 
.of which he fully appreciated. On June 5, 1866, an expedition, 
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under the command of Capt. de Lagrée, and comprising among 
other officers Lieut. Garnier, left Saigon, went up the river 
Me-Kong, explored Indo-Ching, and proceeded as far as Yun- 
nan. After the death of his chief, Lieut. Garnier assumed the 
command of the expedition, which he brought back to Seigon, 
along the Blue River. This voyage of exploration, one of the 
most important which has been accomplished in the present cen- 
tury, occupied two years and a few days. The death of this 
young and intrepid traveller is an irreparable loss for Francs and 
for the whole scientific world. 


Last Thursday, Sir Bartle Frere, speaking at Glasgow on 
Dr. Livingstone, mid that he was often asked what benefit and 
practical result he expects from Dr. Livingstone’s labours. “I 
answer,” Sır Bartle Frere said, -‘‘that the geographical problems 
alone which he will have solved must exceed in importance and 
interest those of any other explorer since the days of Columbus. 
But apart from all questions of geographical science, I believe 
that the commercial, political, and moral consequences must 
prove far more important than anything of the kind whica has 
been effected since the discovery of the New World.” 


THe members of the Cambridge Natural Science Club con- 
cluded their fifth series of meetings on Saturday, December 6. 
Each member im turn brings some subject of scientific interest 
before the notice of the club, in the form of a paper or otherwise, 
and the discussions which follow have been in many cases both 
lively and piolonged. The following subjects were discussed 
during the October Term, 1873 :—‘‘ Mechanics m Nature,” by 
Mr. A. F. Buxton (Trin. Coll); ‘‘ Zoological Colonies,” by 
Mr. A. J. Jukes Browne (St. John’s Coll); “The 
of Crystals,” by Mr. J. E. H. Gordon (Catus Coll.) ; “Some 
Transformations of Energy,” by Mr. Q T. Whitmell, B.A. 
(Trin. Coll); ‘‘ The Neocomian Strata,” by Mr. J. J. H. Teall, 
B.A. (St. John’s Coll); “Cone in Cone-structure in the Lower 
Silurian Rocks,” by Mr. R. D. Roberta (Clare Coll.); and a 
paper on ‘‘The Continuity of the Chalk,” read by Mr. P, H. 
Carpenter, ° 

In the last number of the Soxrnal of the Scottish Meteoro- 
logical Society, is 2 paper by Prof. Mohn on “ Certain Effects ot 
Currents on the Temperature of the Sea and Aur,” of which the 
following are the results:—1. That the surface of the sea in 
currents in narrow sounds in sfmmer'is colder than in neigh- 
bouring places, where there is a wider sheet of water. 2, That 
an effect of the reverse kind takes place in winter, but in a much 
smaller degree. 3. That both effects together diminish the 
yearly range of the temperature of the surface of the see. 4. 
That these circumstances influence the temperature of the air in 
the same direction at such{places, and that hereby a par: of the 
anomalous, strongly-marked oceanic character which places in 
such sitnations exhibit, is accounted for. Other papers in this 
number are—‘‘ Letter on some Meteorological Questions requir- 
ing Investigation,” from Mr, Robert Tennent; and a valuable 
paper on ‘‘ Atmospheric Ozone and its Sources,” by Dr. T. 
Moffat. 


Mass. MACMILLAN have jesued a cheap “ Special Edition 
for Schools,” of Edward Clodd’s “ Childhood of the World,” in 
the style of the ‘‘Sctence Primers.” 


THE Meteorological Committee of the Royal Society haw 
considered Mr. Meldrum’s ‘‘ Notes on the form of Cyclones in 
the Southern Indian Ocean, and on some of the rules given for 
avoiding their Centres,” of so much practical importance, thar 
they have thought it right to print and circulate It in a separate 
form as a non-official paper. 


We can do little more than name the following books which 
have been sent us — Professor Blackie's neat Httle volume “On 
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Self-Culture, Intellectual, Moral, and Phyl, t Vede-mecum 


for Young Men and Students ” (Edinburgh: Edmonston and ' 


Douglas), contains many old and valuable truths forcibly 

and is calculated, ‘we believe, to benefit the class for 
whom it is intended.‘ _and Design; or, Creation 
by Evolution” (Hodder and Stoughton), is an attempt to show 
that although “ Evdtition is true, the Design argument remains 
_ unshaken ;” that indeed ‘‘ Evolution is the method of Creation.” 
- "From January to December ; a book for Children” (Long- 


mans), is a miscellany consisting of stories, poems, papers on 


Í -netargl history, &c., arranged, for no 1eason that we can see, 
` under the twelve months of the year. We fear even grown-up 
_ childien will find the visits to Kew, the Zoological Gardens, and 
“other papers, dull ; besides, it is a great blunder to send forth 
-‘“The Alps of- 


„a book like this without -a single Mustration.— 
> Arabia; Travels in Egypt, Sinal, Arabia, and ‘the Holy Land,” 
by William Charles Vanghen (K'ng and Co.), goes over well- 
~trodden ground, and télls us nothing new; though those who 
contemplate a similar journey will find the book u:e/ul, fresh, and 
interesting. —“' The Expanse of Heaven ; a Series of Eesays on 
the Wonders of the Firmament,” by R. @4. Proctor, B.A. 
(King and Co.), is sufficiently described by its title. 


“ GROLOGICAL- -Sketch of the Province of Cadi,” by J. 
McPherson, is an*abetract of a similar work written by the 
author in Spanish) and is printed at Cadiz, It isa valuable 


“study of the subject, and is Ilustrated by well-executed maps and 


sections. 


We take the following from Ocean Highways :—Captain 
Heaviside, R.E., of the Great Trigonometrical Survey of India, 
is completing the work of Captain Basevi by forming a base 
station for the India pendulum operations, at the Kew Observa- 


‘tory. . With this object he is now engaged in swinging Captain | 


Kater’s original convertible pendulum ; and 2 re-measurement of 
its length will be undertaken probably at the Ordnance Survey 


+. Office-at Southampton, by Colonel Clarke, the highest authority |. 
“in England, 


‘probably in Europe, as regards the measure- 
ment of e 


THE Dublin College of Physicians, the Lance says, has 
opened its portals to female aspirants for its degrees, a lady 
holding the MLD. of Zarich having been exempted from the first 
half of the examination forthe KAK.Q.C.P. The College is also 
said to be willing to confer its midwifery diploma on sll ladies 
who may, under certain regulations, apply for tt. 


Wer have received an Italan publication by A. Manzone, on 
the fossils of Monte Titano in the republic of San Marino, thelr 


- age and mode of origin. It is published at Florence by G, 


Barbéra. ` 

THE- principal pepers in the last number of Petermann’s 
Mitthelsinges aro, a Memoir of Colonel Eemel von Sydow 
a long account, by Prof. Nordensklold, of the Swedish 
Expedition to the North-east of Spitzbergen, from April 24 
to June -15, of last year, an account of the Exploration 
of North-west Texas, by an expeditlon sent ont in 1872 by the 
Texas Land and Copper Amociation, and a summary -of the 
` work of the Challenger Expedition in the North Atlantic! The 
last two are illustrated by well-executed maps. 3 


THE additions to the Zoological Society Gardens during the 


~ past week include a Lioness (Fais feo) from Kattywar, presented 
: by Mr. J. Humfrey, of the Bombay 


Staff Corps ; three common 
Matmosety (Hepale jacchus) from S.E. Brasil, presented by Le 
Chevalie! d’ Albuquerque ; a Crested Ground Parrakeet (Cafo- 
psitta nove-kellandiq) from Australia, presented by Vice- Admiral 
Wallis Houston ; Ct ae ena anc saad se 
Africa, purchased. 


SCIENTIFIC SERIALS 


` The Monthly Macroscopical Fournal, for this month, contains 
four besides the notes, record of the of Micro- 


scopi: Samoe and Mie Eroccedings ofthe R Microscopical 
Society. —Mr. S. J. Mc in Notes on so-called Acare/us, 


the Monade. The im of prolonged study of the samé 
form is insisted on, an this shows thatthe method of multiplica- 
tion is not, as generally entirely by fission, but some- 
uals, the resoling 
rise, somewhat as in an 
ividuals, Sometimes more 


c structure of a pa quariz- quartz- 
“the sillca 


aqueous (?) vapour during, the 
consolidation of this rock is shown bythe existence of numerous 


„fiuid cavities, and is another feature in which it resembles true ` 


a.” —Mr. G. W. Morehouse’s. -on the structure of 
a a ig reprinted. from the American 
Nateralist, : 


Paging’: Annalen dr Piyià and Chemie No. 8, 1873. 
number, M. Riess criticises four different methods for 


aoe 


which M. ee amu the gas and 
water velocity o. port i dependra! 
AP id EA TEA TA less quickly 

treats of the 


e gives experimental determina- 
tion for different kinds 


of iron which is meant the induced magnetic mo- 
ment di ‘by the magnetising force).—In a note on the 
Flos between capfllay and electric phenomena, M. G. 
ppmann describes a cap electrometer and an aiid 
lary motor (with ilinstrations), In the latter, two bundles of 


carbonic acid; the force thus stored 


for condensing 
_up might be used when solar heat was deficient —M. Leyser de- 


ascribes a new form of Holtz’s machine ; and among the re 

subjects treated in this number are, heat relations and decom- 
in solution of mixed salts in water (Winckelmann), 

absorption of heat by polverised carbon (Vierordt), determina- 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Jan. 8—‘‘On the Brom-Iodides,” by Dr. 
Maxwell Simpson, F.R.S., Professor of Chemistry, Queen’s 
College, Cork. 


“ Contnbutions to the History of the Orcms—No. IV On 
the Iodo-derivatives of the ” by Dr. John Stenhouse, 
F.R S. 


tA Memoir on the Trensformation of Elliptic Functions,” by 
Prof Cayley, F.R S. 


“On Electro-torsion,” by George Gore, F.R.S. 


This communication contains an account of a new phenome- 
non, of rods and wires of iron becoming twisted whilst under 
the Influence of electnc currents; and a full description of the 
conditions under which it occurs, the necessary apparatus, and 
the methods of using it. 

The phenomenon of torsion thus produced is not a microscopic 
one, but may be made to exceed in some cases a twist of a quar- 
ter of a circle, the end of a suitable index moving through a 
space of 8o centimeties (= 31in.). It is always attended by 
emission of sound, 

The torsions are produced by the combined influence of heli- 
acol and axial electric currents, one current passing th ha 
long copper-wire coil surrounding the bar or wire, and the other, 
m an axial direction, through the iron itself. The canse of them 
is the combined fnfluence of magnetism in the ordinary longitu- 
dinal direction induced in the bar by the coil-current, and trans- 
verse magnetism induced in it by the axial one. 

The torsions are remarkably symmetrical, and are as definitely 
related in direction to electric currents as magnetism itself. The 
chief law of them Is—A curnat founng from a north toa south 
pele produces left-handed torsion, and a riverse one right-handed 
terston, 1.e. in the direction of an ordinary screw. Although 
each current alone will produce its own magnetic effect, sound, 
and internal molecular movement, neither alone will twist the 
bar, unless the bar has been previously magnetised by the other. 
Successive coll-currents alone in oppomte directions will not 
produce torsion, neither will successive and opposite axial ones. 

Sigos of electro-torsion were obta:ned wita a bar of nickel, 
but not with wires of platinum, silver, copper, lead, tin, cad- 
mium, zinc, magnesium, aluminium, brass, or German-silver, 
nor with a thick rod of zinc, or a cord of gutta-percha. 


Zoological Society, Jan. 6&—Dr. A. Gunther, F.R.S. 
vice-president, in the chair.—Dr. A. Leith Adams exhibited an 
made remarks on the horns of a fera. race of Capra Atrcus, from 


Dioedrocolapider 


all the principal 


t were not and which were considered to be 
oubtful.—Mr. George Busk, F.R.S., read a paper on a new 
British Polyzeon, proposed to be called Aigpuita egerteni, alter 
Sir Philip Egerton, who had discovered it growing u the 
cara of a imen of Genoflasc angulats, dredged up at 
Berchaven in the course of last summer.—Mr. Alfred Sanders 
read a series of notes on the myology of Phrynosoma coronatum. 
—A communication was read from Dr. J. E. Gray, F.R.S., 
containing a description of the Steppe-cat of Bokhara, which he 
proposes to designate Chans cavdaius.—Sir Victor Brooke, 
, Tead a pape: on Sclater’s Muntjac and other speties of the 
enus Cervxéxs. In pointing ont the distinctions which characterise 
the three existmg species, Cerznius muntpuc, C. sclatcri, and C. 
revan, the author showed C. sc/ateri, the species of most 
northern range, to be intermedia'e in specific characters and 
size between the two others. Sir Victor pomted out an advance 
in the specialisation of the tarsus of Cerru/ns not hitherto ob- 
served. In this genus the navicular, cuboid and second and 
third cuneiform bones were anchylosed together and formed one 
single bone, the first cuneiform bemg represented bya small 
separate bone.—A second paper by Sir Victor Brooke con- 
tained the description of a new species of deer from Peisia, a 
of horns of which he had recerved from Major Jones, 
.B.M. Consul at Tabreez in Persia, and which he proposed to 
call Coous mesopetanicus.—Major H, II. Godwin A read a i 


paper on some birds obtained by him in 1872-73 along the muin 
water-shed of the Brahmaputra and Irrawaddy Rivas. Of these 
ten were considered as new to Science, vie Siia a en D, 
Garrulax galbanus, G. albosuferciiaris, Trockalepterin tern 

temma, T. wrgatum, Admedura walden, Layardia iHi ats, 
Prinia rujnla, Cisticola munipurensis, Aluma subundulatu --- 
Mr. Garrod made some remarks upon the morbid symptoms re- 
sented by the Indian rhinoceros that had Jately died in he 
Soclety’s Gardens, and upon certain points In its anatomy, —T Îr. 
Edwin C. Reed communicated a paptr on the Chilinn specie of 
the Coleopterous families Candea. and Carabidae, 


Royal Microscopical Society, Jan. 7.—Chas. Brooke, 
F.R.S., in the chalr.—Mr. Chas. Stewart gave nn interes ine 
réuméof a paper contnbuted by Dr. H. D. Schmicit of > ew 
Orleans on the ongin and develop ment of red blead-corpuscles 
in the human embryo, and illustrated his remarks Ly blach- ‘card 
diagrams enlarged from a number of most beautifully execute! 
drawings which accompanied the paper —A discus-ion follov ed, 
in which Dr. Lawson, Dr. Matthews, Mr. Stewart, end the 

resident took —A paper was also read by Mr. Alfed 
anders on the Z of crustacea and otherginvertebrat — 
The secretary read a paper by the Rev. W. IL. Dellinger, giving 
a description of his method of preparing drawin s of mere -cu- 
pical objects for illustration, &c.—Mr. Richards evl i ited 
a new arrangement for a tank microscope for the examinatien of 
ohen under water to a depth of sant mches ; and some Ix .uti- 
slides of diatoms were shown under the society's instru unt, 
sent up by Capt. John Peay ol Liverpool, contamme the {.:1.ow- 
ing species, viz. :—Arndacodisxus formosus, ulacotncns or ie 
tacens, ond Anitscus racemosus, all recent 


Society of Biblical Archeology, Jan.6.—Dr. Birch, F £..A, 
resident, in the chair. The following papers were read :—- 
‘The Salher containmg the tay of Rameses Merc- 
mun with the ita,” translated with Annotations lv ?rof 
Lushington.—This well-known text was supplemented ov a 
fragment fiom the Raifet Collection; it contains perl, p the 
most vivid picture of a pre-Homeic battle catant- the hu,, 
himself, the chief actor, fiequently speaking im the fist pr ~or, 
The two finest ges, the prayer of Ram esto Lis fe thes 
Amun, and the defeat of the Hittites, es-mg pecuhar beauty, 
in addition to the interest attaching itself to a people tho, 
abont 1,200 B.C. were formidable enemies to the Lyyyt is 
themselves. —‘‘On some illustrations of the Book cf Iang! 
from the Assyrian Inscriptions,” by Ll. Fox Talbot, F.R S. 


MANCHESTLE 


Literary and Philosophical Society, Dec. 16,1873 —* ©: 
the Destruction of Sound by Fog and the Inertncss oefe Heta - 
geneous Fluid,” by Prof. Osborne Reynolds, M.A. The at 3 
commences—That sound doesenot readily penetrate a fo os. 
matter of common observahon. The bells and hor ci : 
are not heard so far d a fog as when the air ıs clear In. 
London fog the noise of wheels is much diminished, se that 
they seem to be at a distance when they are really close o}. t% 
one occasion during the launch of the Great Bostern the for we 
re so dense that the workmen could neither sce nor v» 
It has also been observed that mist in air or steam rendus ‘hen 
very dull as regards motion. This 1s observed purticulaily in 1]. 
pipes and passages ın a stenmengine. Mr. J) K Cha. for 
in his experiments that it requirec from 3 to 5 umes t> mu] 
back pressure to expel misty steam irom acyl as wher th 
steam was dry. The author then pioceeds to cxplan trz phe 
nomena and to show that the particles of water ilo rot, asi ba 
sometimes been supposed, break up the waves of swual In sna 
reflections in the same way as they scatter the waves o't he tdi 
thet the destruction of sound is due, hke the dvinces ofo cnor 
to the fact that when fi air is accelerated cr retriced tl + 
diops of wate: move through the air and expend cremy ia fu l 
fiction. Ile pomis out, as s well-known fact, thatwh a; r 
air ws at rest unde: the ec ion of gravity the diops of seia ac 
not at rest, but descend through the air wuh o velocity 
tional to the square root of their diameter, and that cor a, ; 
the energy destioyed in a given time 18 propotionalio tte ju. 
rost of the didmeters of the drops, He then shonas U.i aota 
the same is the case when the fog is subjected to a w ‘cum n- 
celeration and a somewhat similar effect when the acceleriacn 
irregular or alternating. He says, This then fully caple: s 
dulness with which foggy ar es motion. In the paver . 
of a steam engine the steam is subjected to continaalace J .ct' ~ 
and retardations each of which requires more force m U ¢ sau 
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tlie particles of water moving through 
in creating eddies. Althongh not so obvious, the same is true 
in the case of sound. ee ae smid ee a 
portion of air is first to accelerate and then toretard if 
there are any dropa of water in the axr these will not take up the 
motion of tho alr so readily as the air itself They the 
air to move backwards and forwards past them, 
icon md diminlah thaiafect of the weve ax It- proceeds, just as 
a 


mirk: supposing the same 
e saye—I do not know that 
- Whether a fine of a coarse mist produces the most 


velocity the air, the effect of the drops in a giren thme— 


Hence where the acts continuously for some time, as 
would be the case in a steam-pipe, the effect will increase with 
the size of the This may be represented by a 
parabolic curve in which distances trom the vertex 
along the axis the size-of the drops and the correspond- 
ing ordinates their effect in destroying en If on 


them their vel that stating oe een 
to acquire maxmum velocity. 
drops the size of rain, their effect will increase as their siro 
diminishes, at first in the direct then more and more 
slowly until a certain minuteness is reached, after which, as the 
become still smaller, theig effect will to at 
first alowly, but in an age ing towards that of the 
repeated by a diameter of the dro This effect be 
a curve which with the 


a explanation of the two and further 
to show, a fact not hitherto noticed, that for any note of 
wares of sound there fs a certain of drop with which 


a fog will produce the greatest effect. 
EDINBURGH R 

Botanical Society, Jan. 8.—The following commmications 
` were read ;—Obituary Notice of Dr. J. re apenas by Dr- 
Cleghorn.—Note on a Station for Primula veris m 
Bay, Berwickshne, by Sir Robert Christison, Bart.—Notes of a 
vint to Messrs. Dickson and Turnbull’s Nurseries, P Pa 
remarks on arboricultural ects, Pel James M‘Nab, 


Note on the destruction by a R. 
Robertgon’s nursery ground, near oe „in May 1873,” 
ee Puchan, M. A-—-Notlee of excurstons m 


l 1873, by Prof, Balfour Notes on some British Prof. 


n and Mr. Jobn Sadler. Specimens were 

` VicroRia 
Microscopical Society, Oct 30, 187 
the president, occupied the chatr.—Mr. Ralph addressed 
the society ve to a fangus affecting the: pia whch ae 
been Erought before the notice of the society... He regarded its 
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botanical position as uncertain, but was inclined to think it be- 
10 A Iome ee ee me ET A 

men which he had mycelium or network 
thread of the fangus would ape aea the cells of 
n E bing the cells of intended. 
a Gee aapa oi These threads tra- 
o ene hen 
belts e 
of the observer, e ely eh it wich irae the 


t—Mr. F. Bamarà, exhibited somo foraminifera, aeoiee 

Tasiona parta o colony and in Queensland, some 
which were mnamed and new to recent observers, — The Presi- 
dent (Mr, Archer) brought forward living specimens of the 
Tyrcha viridis, and of some freshwater the latter 


spparentiy X now species and allied to of which he 
Reve eS a ere - 


Academy of i Selengen, Jan: 5 5—M. Bertrand in thé chair, 
This being year the members proceeded to 
are Norms] M M.de Quatrefages, the retir- 


t, then read his report, after which the’ Academy pro- 
islet tera gets were read. 


This contained a number of mathematical data in relation 
tothe recent pepas of MM Lockyer, Dumas, and Berthelot.—Re- 
a Heaty end atomic wei 
in simple and oom M. A. Piss, The 
states thet these that there is no distinc. 
tion reall eae e and compound bodies, but 


dangers, and the means railing 1c by MUL Gouin’ 

Robin tt te menns of preventing yb MAC Gouin od 
that it would be of importance to ascertain if this cha- 
racteristic of ‘urine. is not connected with the presence of 


RA 


ven curve exhibits a contact of a deter- 
a eee 


a 
Blaserna’s rennin On tho eeditonanecomay forthe forma- 
of octahedral borax; b7 M de Gemer- On. Uio geological 
comitions of the islands adjacent to the African shore 
Morocco to Tunis.—On a Marine Carboniferous flora discovered 





in the hbourhood of lArdoismére in the valley of Lichon 
(Fores). the distribution of the ferns of New 
Caledonia, by M. Fournier.——On the ial law of the tornd 
sone, in the basi the Atlantic Ocean, by M. V. Ranlin. 
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SCIENCE AND INDUSTRY 

IS England rapidly losing that commercial and manu- 

facturing supremacy which she has held before all 
the woild for generations past? Is she going the way of 
Venice, of Florence, of Holland? If so, is it because 
she feels blindly secure that “ what hath been, will be,” 
neglecting the means on which success in commerce and 
manufactures in these days depends—means which are 
being so industriously used by rival nations, that they are 
rapidly shooting ahead of England on England’s own 
ground? 

Such would scem to be the drift of the utterances 
which have come from three different quarters during 
the past week. In Lord Derby’s address at the inaugura- 
tion of the Society for the Promotion of Scientific 
Industry ; in the correspondence in the Zines of the past 
few days; and in the statements of the Society of Arts’depu- 
tation last Saturday to the Lord Chancellor with respect 
to the Patent Museum, it is more or Jess distinctly hinted 
that the industries of England are perishing from lack of 
knowledge, Other countries, but especially Germany, we 
are told, are distancing us, and we fear the proofs of the 
statement ‘are too convincing to be resisted, To all 
appearance, Germany is destined to step into the honour- 
able position as an industrial nation, which all the world 
has hitherto acknowledged as belonging to England. In 
short, in Commerce as in Science we are losing ground. 

One correspondent in Monday’s Tunes tells us that in 
the East “the Germans are carrying everything before 
them ;” “by their energy and enterprise they have gone 
ahead of their easy-going English neighbours . . . what- 
ever be the causes, there can be no question that they 
are outstripping us in the race for commercial prosperity in 
the East.” This is in confirmation of what a cone- 
spondent in a previous number of the Zzses had stated 
from observation as to the rapid ascendency of the 
Germans in commerce. Another correspondent, an 
“Ex-president of the Liverpool Chamber of Commerce,” 
states in Monday’s Times, without hesitation, that young 
Germans make the best business men. Dr. Lunge, in his 
recent address to the Newcastle-on-Tyne Chemical Society 
(see NATURE, vol ix. p. 113), states that in the matter of 
the applications of chemistry, “foreign countries are 
taking the wind out of our sails very fast in that line, and 
that both their rate of progress and the means of attaining 
it are very much superior to ours,” because a better career 
is open to chemists there than with us. Lord Derby says 
that if we don’t take care we shall find ourselves in the 
position of a man who succeeds to a ready-made business, 
and who “does not get up as early nor work as hard as 
his father, who had to make it.” Perhaps, had Lord 
Derby said all that he thought, he would have put the 
case much stronger against us. 

What are the causes which have ledto this state of 
things? How is it especially that Germany is getting so 
rapidly ahead of us? All who have inquired into the 
question, attribute it to the difference between the 
methods of education in England and m Germany, and 
the greater appreciation of Science in the former country. 
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The mere fact of the establishment of the Society for the 
Promotion of Scientific Industry, shows that the eminent 
men who compose it feel that energetic measures should 
at once be taken to enlighten the multitudes on whom 
the success of our industries depend. Lord Derby, in his 
speech at Manchester, said :— 


“Tf we mean to keep our old position as the industrial 
leaders of the world we must throw away no chance, and 
leave no stone unturned. No doubt, in applied science, 
whatever discoveries are made or inventions brought into 
use by one country will soon extend to all. Still there is 
an obvious advantage in getting the lead; and that ad- 
vantage we ought, if possible, to secure... . We are shut 
up therefore to one or two conclusions—either we must 
acknowledge ourselves beaten, or we must contrive to 
make every day’s labour qf a man more productive than 
it has been hitherto by the more general, or by the more 
skilful use of mechanical and chemical sciente, 


He then goes on to state that :— 


“Now it is the belief of the promoters of this new 
society that a great deal may be done for technical 
training without interfering with that training of the 
workshop which is, in one sense, the best of They 
believe, moreover, that there are innumerable investiga- 
tions of an experimental kind, having for their object fhe 
perena of industrial processes, which being every- 

ys business are nobody's business, which would in 
their results enormously benefit the trade or industry 
which they concern, but which individuals are slow to 
undertake, because they do not bring any certain return 
oer to the person who spends time and labour upon 
em. - 

Hitherto the vast majority of those connected with our 
industries have done their work by mere rule-of-thumb, 
without anything like a scientific knowledge of the mate- 
rial or the machinery on which they are employed. This 
will no longer do; herein lies our weale point ; in this 
direction it is that the Germans are rapidly excelling us. 
The secret of the growing success of the Germans in 
commercial and manufacturing industries lies not only 
in their thoroughly organised and scientific system of 
education, in thew “Real&chule” and their technical 
training-schools, but in the general interest taken in the 
advancement of knowledge, the development of new 
methods, In the Realschule the young German gets a 
thorough liberal and scientific education, not a mere rule- 
of-thumb technical traming. The literary training is at 
least as good as that which can be obtained at our best 
public schools, with the advantage of a thorough instruc- 
tion in the principles and facts of physical science, w#th- 
out any narrow views as to their future practical appli- 
cation, “The consequence is,” says a German writing to 
Monday’s Times, 


“That the ‘Realschule’ trains thorough gentlemen 
who in future life are able to make themselves useful as 
bankers, merchants, and manufacturers. Many of my 
friends have acquired such positions; several of them 
are well-known inventors and chiefs of enormous trading 
and manufacturing concerns. This system of education 
produces a class of men who take a warm interest in all 
practical matters, and find as much pleasure and amuse- 
ment in the invention and rivalry of machinery, or the 

duction and quality of merchandise, as the young men 

in England find in horses and billiards. Go among a par- 

cel of young Germans of that class, and though you End 

them ready for all amusements of youth, you will at the 

game time perceive that they can talk of a great many 
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useful things i a spirit of enlightenment which has 
motte, mias in i bot ys a fitness for cosmo 
litan lfe of which we 
the ‘ Realschule, Den are throughout Germany a num- 
ber of‘ high shodi of coramerce,’ where young men 
enter to learn office-work and technicalities,” 

This German hits the right nail on the head, when he 
says that— 

“The English Government would do well to establish 
such schools some definite plan as to unity of teach- 
ing. ke ishmen are quite as well disposed as 
Rabie, Bes youn give diem the epuoranly Clarae 
what the a Bronna schools will neve 

succeed in this; and no breach of the liberty of the sub- 
- ject would be committed if your Government were intelli- 

gent and far enough to recognise the need of such 
dap of goal supernatant os the elementary edu- 
on” 

As another Times correspondent says, the maintenance 
of our. commercial prosperity is pretty puch a school- 
masters’ question. No “association for the promotion 
of scientific industry” will ever be able to remedy 
our shortcomings in this respect unless there be a 

‘career for men of Science, in which case it will 
be studied, and unless Science be properly taught. 

Unless this country is to be entirely outstripped by 

other nations in the very direction in which we have 

hitherto prided ourselves as being supreme, Govern- 
ment must take the matter up and see that’ there is 
put within the reach of all who are in any way to 
carry on our industries the means of making them- 
selves thoroughly acquainted with: the sciences and 
scientific principles u which these industries rest. 
Let us also, like the the Coma have well-organised Real- 
schule and technical training-schools; and for this pur- 
pose‘et Goverfiment take the advice of the deputation 
which waited on the Lord Chancellor last Saturday, and 
make haste to appoint a responsible Minister of Educa- 
tion, whose duty it will be to see that our educational 
machinery in all departmentg, both in extent and in effi- 
ciency, is kept up to the wants of the age. The establish- 
ment of mere technical schools is not sufficient ; these 
will be of but little avafl unless those who wish to take 
advantage of then have had a previous thorough training 
-in the scientific principles’ on which the arts are founded. 
` ‘Thanks to Mr. Cole's wise foresight, there are now tens of 
thousands of our artisans who have had such a training. 

No better instance could be afforded of the evil con- 
sequences which arise from the want of a responsible 
Minister of Education, than the disgraceful condition of 
the Patent Museum. In a dark rusty iron shed at South 
Kensington are huddled together so as to be practically 
inaccessible for purposes of study, the paltry collection 
which represents the genius of that nation which has 
been foremost in mechanical invention. -Let us hope 
that the object of the Society of Arts’ deputation will be 
granted, and that no time will be lost in arranging ina 
suitable building everything necessary for the compre- 
hension of Science applied to our various industries, in 
such a manner that anyone who wishes may study his- 
torically all the improvements that have been made in 
any department; and that, as in the French “ Conserva- 
toire des Arts et Métiers,” lectureships will be established, 
thus furnishing a most efficient means for training the men 


. 
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„who are to carry on our industries. If this were done, 
and if local museums were established in suitable centres 
throughout the country, and if Government take steps to 
put within the reach of all a thorough general scientific 
education, and do besides, what no “ society for pro- 
moting scientific industry” can do, provide means 
for carrying on wunremunerative scientific research, 
England will soon regain her industrial supremacy, or at 
least be placed beyond any danger of being outrivalled. 
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BELT’S “NATURALIST IN NICARAGUA” 


The Naturalist in Nicaragua; a Narrative of a Resis 
dence at the Gold Mine of Chontales ; Journeys in 
the Savannahs and Forests; with Observations on 
Animals and Plants in. reference to the Theory of 

_ Evolution of Living Forms, By Thomas Belt, F.G. S, 
Author of ‘Mineral Veins,” “The Glacial Period in 
North America,” &c. With Maps and Illustrations. 
(London : Murray, 1874.) 


M? BELT is a close, an accurate, and an intelligent 

observer. He possesses the valuable faculty of 
wonder at whatever is new, or strange, or beautiful in 
nature; and the equally valuable habit of seeking a 
reason for all that he sees. Having found or imagined 
one, he goes on to make fresh observations and seeks out 
new facts, to see how they accord with his supposed cause _ 
of the phenomena. He is a man of wide experience; 


. having travelled much in North and South Amer a end 


in- Australia, as well as in many parts of Europe—and 
always with his eyes open—before visiting Nicaragua. 
He isa geologist and an engineer, and knows how to 
overcome obstacles whether caused by the perversity of 
man or the forces of nature. 

. The book we are noticing has, therefore, a value and a 
charm quite independent.of the particular district it 
describes. Asa mete work of travel it is of little interest. 
The country and the people of Nicaragua are too much 
like other parts of Spanish tropical America, with their 
dull, lary, sensual inhabitants, to possess any novelty. 
There is little that can be called adventure, and still less 
of geographical discovery; and the weakest and least 
interesting parts-of the volume are the detailed descrip- 
tops of the daily route in the various journeys across the 
country. We have here and there good illustrations of 
Spanish American character, as when staying for the 
night at a ruinous farm-house, the proprietor, Don 
Filisberto, informed him that he was busy building a new 
residence, On asking to ses`it, “ He took me outside and 
showed me four old posts used for tying the cows to, 
which had evidently been in the ground for many years. 
‘There,’ he said, ‘are the corner posts, and I shall roof 
it with tiles? He was quite grave, but I could not help 
smiling at his faith, I have no doubt that, as long as he 
lives, he will lounge about all day, and in the evening, 
when his wife and children are milking the cows, will 
come out, smoke his cigarette, leaning against the door- 
post of his patched and propped up dwelling, and con- 
template the four old posts with a proud feeling of satis- 
faction that he is building a new. house... Such a picture 
‘Is typical of Nicaragua.” ' 

Mr, Belt has done perhaps Soe Gane 
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traveller to support the theory originated by Mr. Bates of 
the purpose and cause of what is termed “ mimicry” in 
the animal world, since it was he who first directly ob- 
served insectivorous birds reject the Heliconii and allies 
as food. In Nicaragua he found that a tame monkey, 
which was extremely fond of insects, and would greedily 
munch up any beetle or butterfly given to him, would 
never eat the Heliconii. He would sometimes smell them, 
but invariably rolled them up in his hand and dropped 
them quietly after afewmoments, One large spider nsed 
to drop them out of its web when put into it, but 
another spider seemed to like them, showing that the 
smell and taste is not universally, although very 
generally, displeasing to their enemies, The Lam- 
pyrida, among beetles, which are almost as frequently 
‘mimicked as the Heliconide, were rejected by monkeys 
and fowls, as they are known to be rejected by insecti- 
vorous birds, Among the new cases of mimicry observed 
by our author was a longicorn beetle, which most decep- 
tively resembled a hairy caterpillar—a kind which it is 
well known are never eaten by insectivorous birds. More 
remarkable is the account of the behaviour of a green 
leaf-like locust among insect-eating ants. “This insect 
stood immovably amongst a host of ants, many of which 
Tan over its legs without ever discovering that there was 
food within their reach. So fixed was its instinctive know- 
ledge that its safety depended on its immovability, 
that it allowed me to pick it up and replace it 
among the ants, without making a single effort to 
escape. This species closely resembles a green leaf, and 
the other senses, which in the Ecitons appear to be 
more acute than that of sight, must have been completely 
deceived. It might easily have escaped from the ants 
by using its wings, but it would only have fallen into as 
great a danger, for the numerous birds that accompany 
the army of ants are always on the look-out for any insect 
that may fly up, and the heavy locusts, grasshopers, and 
cockroaches have no chance of escape.” 

The view that conspicuously coloured credtures, and 
those that seem to court observation, have some. special 
protection, and that the gay colouring is a warning signal 
to their enemies not to touch them, was first applied by 
myself to explain the brilliant colours of many cater- 
pillars. It is now, however, found to have a very wide 
application, and Mr. Belt is so convinced of its truth that 
he is able successfully to predict the behaviour of other 
animals towards an unusually conspicuous species. Most 
frogs are of more or less protective tints—green or brown 
according as they live among foliage or on the ground. 
They feed only at night, and they are all preyed upon by 
snakes and birds. One [species, however, found by Mr. 
Belt, was of a bright red and blue colour, and hopped 
about in the day-time without any attempt at conceal- 
ment. He was at once convinced, theoretically, that this 
frog must be uneatable. He accordingly took it home, 
but neither fowls nor ducks would touch it, At length 
one young duck was induced to pick it up, but instead of 
swallowing it, instantly threw it out of its mouth, and 
went about jerking its head as if trying to throw off some 
unpleasant taste, The skunk, whose offensive secretion 
is universally dreaded, is a similar instance among 
mammalia, Its white tall laid back on its black body 
makes it very conspicuous in the dusk, when it roams 


about, so that carnivora may not mistake it for other 
night-roaming animals, When we consider that such 
cases as these are probably very numerous ; that instances 
of clearly protective colouring|are stillfmore so ; that both 
these kinds of colouring may vary almost infinitely, and 
that there is certainly some unknown influence which 
tends to produce certain colours in certain localities ; and 
when we further consider that all these causes have been 
in a continual state of change with changing conditions 
of existence, organic and inorganic, and have acted and 
combined with each other in [countless ways for untold 
generations, we have some ground for concluding that 
colour in nature may have been produced with less as- 
sistance from sexual selection than Mr. Darwin thinks is 
due to that undoubtedly powerful agent. 

A very full and interesting account is given of the leaf- 
cutting ants (CEcodoma sp.}, and thongh these have been 
so often described, our author ,has much that is new to 
tell about them.e In his mining operations he cut through 
some of their subterranean galleries, and from his exami- 
nation of these he arrives at the conclusion that the ants 
do not feed on the leaves which they gather in such enor- 
mous quantities, but that they use them to form beds for the 
growth of a minute fungus on which they and their young 
live. These ants are so destructive to certain plants by 
entirely destroying their follage, that many species cannot 
be cultivated without constant care and protection. It 
becomes an interesting point, therefore, to determine by 
what means many of the less vigorous or leas abundant 
species are preserved. It has long been known that there 
is 2 very close connection between certain trees and ants, 
Many Melastorias have a kind of pouch at the base of 
each leaf, which serves as a habitation for small ants, 
These have been described by Mr. Sprgice, as well as 
others on the leaves of species of Chrysobalaneas and 
Rubiaces, &c., in a paper read before the Linnean 
Society but not yet published; and he arrived at the 
conclusion that these structures had become hereditary 
through the adaptation of the plant to the constant para- 
sitism of the insect, although he did not consider that the 
ants were of any actual service to the plant. Mr. Belt 
figures the leaf of a Melastoma possessing these pouches 
as well as a curious thorny Acacia, the thorns of which 
are very large and hollow, and are tenanted by ants, In 
this case the constant attendance of the ants is secured 
by a provision of food in the shape of little stalked fruit- 
like glands on the leaves, which the ant feeds on. The 
hollow stems of the Cecropias are also infested by ants, 
and they always abound on Passion-flowers, feeding on 
the honey glands of the flower. Now Mr. Belt believes, 
and apparently with good reason, that in all these cases 
the ants are protectors of the plant against herbivorous ` 
insects, such as caterpillars, cockroaches, earwigs, &c., 
but especially against the leaf-cutting ants ; and that on 
account of this service the plants have in many cases 
become specially modified so as to supply food or shelter 
to the ants which are go useful to them. Itis a suggestive 
fact that introduced trees and shrubs are more subject to 
the attacks of the leaf-cutting ants than native species, 
They do not possess’either the disagreeable juices or the 
insect protectors that the latter have in the course of 
ages acquired. We have here an altogether new view of 
the inter-relations of plants and insects, which may, in 
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some cases, help botanists to account for the presence of | the flowers, containing a sweet liquid which attracts in- 


the’ many curious and apparently useless glands and 


appendages plants often possess, 

Among other natural histary information in this work, 
we find some excellent observatiéns on reasoning power 
in insects, a good description of the habits of a monkey, 
and some judicious remarks on the mode of action of 





ee, t—Leaf of Melastoma. 


natural selection; although the idea that the hairless 
breed of dogs Ras been produced because hair favours 
the increase of pédiculi and other parasites, is hardly one 
that will be accepted, seeing that hairless forms, of carni- 
vora at all events, are quite unknown in a state of nature. 
On thé subject of the fi on of flowers by insects 
Mr, Belt remarks, that besides the special adaptations for 
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fertilisation by certain insects, there are often other adap- 


tations for- the express‘ purpose of - useless 
“insects from robbing the flowers of the attractive nectar, 
` and he illustrates this by a description of our common fox- 
glove. Healso furnishes, what I believe are new and very 
curious cases of fertilisation by birds. In the Marrgravia 
. nepenthoides (Fig. 2) there is a group of‘ pitchers below 


sects; and numerous insecttvorous birds come to feed 
upon these insects, and in doing so necessarily brush off 
the pollen and convey it to other flowers. In a species 
of Erythrina having a sword-shaped flower which will 
only admit very minute insects to the nectary, two species 
of long-billed humming birds probe the flowers in search 


' | after the insects,and in doing so get the pollen on their 


heads and carry it to other flowers. In this case the 
nectar is protected by a thick fleshy calyx, which effectu- 


; ally preemio Dees and aspa Kony Hreaking io anid ated 


ing the attractive liquid. - 

As a geologist our author EEE EE some important 
facts on the'great question of an intertropical glacial 
period. ` He found at from 2,000 to 3,000 feet above the 
sea, an extensive formation of boulder clay, full of great . 
angular blocks, which he has not the slightest hesitation 
in pronouncing to be of glacial origin, He decides that 
this formation must be due .to land glaciers and not to 
icebergs, because the latter would imply a depression of 
the country fully 3,000 feet, which would have produced a 
wide channel connecting the Atlantic and Pacific, and 
have caused more intermingling of the faunas of the 
two oceans than actually exists, It may, however, be 

argued, on the other hand, that if there has been no- 
recent communication between the two oceans, then 
scarcely a single species of fish or mollusc should 
be common to the two Yet no less than 48 
species of fishes are absolutely identical ; and as to the 
molluscs, Mr, P. P. Carpenter says that, besides those 
undoubtedly identical (about 40), more than 30 others 
may be identical; and. that 40 more, although distinct, 
are very close representative species, We have, there- 
fore, over 100 species ‘of molluscs so nearly identical in 
the two oceans, that we cannot suppose their separation 
to date longer back than the Pliocene period. It may be 
fairly argued that this amount: of community proves 
a connection between the oceans at a recent date, 
and that the number of species in common is quite 
as great as we can expect, when we consider—firstly, 
that migration into an already fully stocked area is 
by no means so easy and rapid a process as was 
once supposed; ‘and secondly, that the presence 
of icebergs depositing their loads of clay and -gravel in 
the straits themselves would, perhaps, destroy most forms 
of marine life, “or drive them away to some distance. 
Mr, Belt further advocates, what seeing a very untenable 
theory, that the glacial period of the northem and 
southern hemispheres was-at its greatest severity at the 
same time, and that the glacial deposits of Central Ame- 
rica and Brasil are synchronous, “To get over the enor- 
mous difficulty as to what became of the exclusively 


‘tropical forms of insect and bird life that abound in such 


overpowering Iuxuriance in tropical America, he has re- 
course to the increased area of low land caused by the - 
lowering of the ocean owing to the vast amount of water 
abstracted in the form of ice, But Mr. Andrew Murray’s 
map of the r00 fathoms line of soundings shows that the 


“tropical part of South America would not be materially 


increased in area by a depression of 600 ft, and another 
600 ft. would add proportionately less. Besides, if astro- 
nomical causes have produced glacial epochs, it is certain — 
that they would occur alternately in each hemisphere ; 
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and this would enable us far better to understand how the 
tropical forms of life continued to fiourish by migrating 
north or south away from the colder pole. The subject 
of glacial periods is rendered vastly more difficult by the 
discovery of signs of glaciation so far within the tropics, 
end all facts proving such glaciation are of the greatest im- 
portance, It seems most probable that the solution of 
the problem will be only possible by admitting a succes- 
sion of glacial periods of unequal irtensity ; so that while 
in the tropics we have the traces of one of the more an- 
cient and intense period of cold, in the more northern 
regions we see the results of successive glaciations and 
intervening denudations. 

Much more satisfactory as well as more original, is Mr. 
Belt’s theory of the cause of whirlwinds and cyclones, 
He well remarks that there is a complete gradation, from 
the little eddy which whirls up the dry leaves, through the 
moderate whirlwind, up to the most destructive hurricane ; 
and that a great philosophical mistake has been com- 
mitted ın forming theores to explain the larger pheno- 
mena without ever having studied the smaller. The few 
pages devoted to this subject are well worth reading, and 
would alone stamp the author as an acute observer in 
physics as well as in natural history. He gives good 
reasons why all the received theories of the cause of 
cyclones are incoirect, and substitutes one founded on ob- 
servation of the smaller and more easily observed pheno- 
mena which is very ingenious, and which appears to have 
received the provisional approval of the Astronomer 
Royal, but which would occupy too much: space to give 
an account of here. 

We have now sufficiently shown that most of the readers 
of NATURE will find matter of interest in this volume ; 
and we sincerely trust that the author may soon find him- 
self in a position to work more systematically at some of 
those branches of science which he has heie touched 
upon. So clear-sighted and intelligent a student will pro- 
bably make important discoveries. 

ALFRED R. WALLACE 


PETTIGREW S ANIMAL LOCOMOTION 
Animal Locomotion; or, Walking, Swimming, and Fly- 
ing. By J. Bell Pettigrew, M.D., F.R.S. (London : 
Henry S. King and Co., 1873) 

‘pee on land, in water, and in air, are 
phenomena so intimately connected with everyday 

life, that all of a thoughtful and observant turn of mind 
cannot help becoming acquainted, unassisted, with most 
of the details and much of the principle of their produc- 
tion. Many will therefore open a new work on the sub- 
ject with a wish to have explained to them some of the 
more difficult and obscure problems connected with it, 
which are too intricate or yncommon to be within the 
hmits of ordinary powers of observation; and to have 
the fundamental principles on which the subject is based, 
fully expounded. With such a feeling we took up the 
book under consideration, especially as Dr. Pettigrew’s 
name has been always held up as that of the British ex- 
ponent of the phenomena of flight, and the combatant of 
the French school. Imagine our disappointment on find- 
ing that, instead of the work being by the hand of a 
master, its author is deficient in the knowledge of the 


first principles of physics, and of the undoubted meaning 
of some of the most simple terms employed in the sci- 
ence; his argument, if it may be so called, being but 
little more than a long series of vague and fanciful ana- 
logies, incorrectly stated physical facts, and untenable 
theories. 

In the introduction, and more minutely in a special chap- 
ter, the subject of adronautics is discussed, and the false 
hope perpetuated that it is quite within the range of human 
possibility to construct a flying machine, capable of sus- 
tained suspension; for we are told that “in order to 
construct a successful flying machine... all that is 
required is to distinguish the properties, form, extent, 
and manner of application of the several flying surfaces ;” 
no mention being made of the true difficulty of the 
problem, which is, that*it is at present impossible to 
obtain from any form of fuel, a sufficient» percentage of 
the potentiality which it possesses for doing work, to 
work an engine sufficiently compact and light for the 
wings which it‘has to drive. In the chapter on progres- 
sion through the air, one of the paragraphs commences 
with the astonishing title, “Weight, Momentum, and 
Power, to a certain extent synonymous in flight,” which 
follows an equally extraordinary and oft-repeated state- 
ment that “ weight, when acting upon wings, or what is 
the same thing, upon elastic twisted inclined planes, must 
be regarded as an independent moving power.” After 
such indications of imperfect knowledge, nothing in the 
way of mechanical theories could cause surprise, and we 
are therefore not astonished to find it laid down as the 
fundamental principle of flight, that the up-stroke of the 
wing aids in propulsion, and that in the down-stroke the 
inferior surface of the wing is directed downwards and 
Jorwards, “I repeat downwards and forwards; for a 
careful examination of the relations of dhe wing in the 
dead bird, and a close observation of its action in the 
living one, supplemented bya large number of experi- / 
ments with natural and artificial wings, have fully con- : 
vinced me that the stroke jis invariably delivered in this, 
direction,” the wings being said to act like a boy's kite 
during both the down and up stroke. Who can see any 
close relation between the flight of birds and that of a 
kite? Dr. Pettigrew seems to forget that a kite needs a 
string, and yet, backed by his false analogy, he has the 
presumption to quote the experimental verifications and 
opinions of such able and ingenious thinkers as Borelli 
and Marey, the authors of the true theory of flight, only to 
reject them ; bringing forward in opposition such evidence 
as “from accurate examination, I am fully convinced,” 
and the like, against the sound mathematical arguments 
and superbly conducted experiments of the two above- 
named physicists. 

Another favourite notion which Dr. Pettigrew re- 
iterates is that “the efficiency of the wings is greatly 
increased by the fact that when it ascends it draws 
a current of air up after it, which current, being met 
by the wing dumng its descent, greatly augments the 
power of the down-stroke. In like manner, when the 
wing descends, it draws a current of air down after it, 
which, being met by the wing during its ascent, greatly 
augments the power of the upstroke... . The wing is 
endowed with this remarkable property, that it creates the 
currents on which it rises and progresses,” This would 
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be all very true, if the problem were as simplo as here 


‘ put ; but it is evident that these induced currents are of 
- no real service in flight, because in their production there 


is as much force lost as there may be gained from their 
subsequent employment on the reversal of the action of 
the wing, if the bird’s body has not]advanced sufficiently 
far to be in each stroke beyond the range of their 


_ action, which is probably the case, 


Physiologists will: also be considerably startled by a 
novel hypothesis of Dr, Pettigrew’s, which we cannot give 
better than in his own words :—“ Hitherto, and by com- 
mon consent, it has been believed that whereas a flexor 
musclo is situated on one aspect of a limb, and its corre- 
sponding extensor on the other aspect, these two muscles 
must be opposed to and antagonise each other.” We are 
not ashamed to gay that such has always been, and still 
is, our idea, ‘notwithstanding the author's remark that 
“ This belief is founded on an erroneous assumption, viz, 
that muscles have only the power of shorgening, and that 


. when one muscle, say the flexor, shortens, it must drag 


out and forcibly elongate the corresponding extensor, and 


= a Å 
Pio, 1 shows the cost of Whéat pec mannd at 
3 4, Uinbala 1 5 Meerut he Adyar p Ber 


A 
Pii 


Fia. s shows the 


alyp": 7, Mtawah ; 8, Cawnpore ; 9, Allahabad , ro, 


oe een ionene eles e pa See 
TE yy rng Ea T iaro not im gl to 


. tm Q . . =a « 
ia y ~ ef 
balms a ieee iia Ua ties Fou MILEG.--- - 2-6 ee ewe me _ 


the converse. This would be a mere waste of power. Na- 
ture never works against herself. There are good grounds 
for believing , . . that there is no such thing as antago- 
nism in muscular movements.... Muscles are, there- 
fore, endowed with a centripetal and centrifugal action.” 
In conclusion, we must say that we expected better 
things of Dr. Pettigrew, and regret that he has not, 
before now, learned that there are errors in his methods 
and his results that cannot be tolerated by a thinking 
public, which prefers accurate reasoning rather than 
dogmatic statement, and ree ee ee 
analogy. A. H. GARROD 
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LETTERS TO THE EDITOR 
[The Editor does noi held himself Jer opinions expressed 
by kis correspondents, 





responsiole. 
No notice is taken of anonymous 


The Famine In India and Meteorology 
OvT here in India our attention has been of late called to con- 
off the effects of one of Nature’s 
numbers of cur fellow-creatures, 
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then passes up the valley of the Indus, but without watering that 
large extent of desert lying between Scind and the Punjab, so it 
is not till within « short distance of the hills that the body of alr 

ins to part with ity moisture, 

say this is all a very interesting subject to study, but it is not 
my intention at t to go mto it, but simply to state that this 
season Bengal hes not had its overage 1 while in the 
Punjab the rains wee later than usual in setting ın, yet the 
general fall has been on the whole seasonable, for though the 
cotton crop is a failme compared with other years, yet the cereals 
have been plentiful, and hence grain isohéap. 

In Fig. 1 I have tried to show the price of grain along the line 
of the railway from Umultsur to Bhangulpore, a distance of 1,047 
milen The full black line shows the actual prices at which 
is now selling in all the several districts through which the railway 
pae it being least at Umritsur, which is ın the centre of the 





ijab; end catest at Dinapore, in the Patna district of Bengal. 
At the right-hand side is a scale of rupess sho the cost per 
maund, which can be easily reduced to Enghsh values by coumi- 


dering a manud equal to 9 cwt. and a rupee equal toas, This 
will apprommately give the present English value of wheal 
diring November lam as pab ed ın the several garettes, The 
lower dotted hne shows how the price of this grain goes on in- 
dine by the distance transported. The usual railway rate 
wasip per maand per eee eo ere 
ment has been 1educed to half this rate, or approximately 3s. 6d. 
for 100 tons a mule. - 

If to this be added 15 per cent. profit to mest losses aod 
deterioration, the thick dotted line indicates what main could 
robably be sold at by Government without any loss, if it 
Peame a lage dealer and, as before seid, the upper fall line 
shows the actual prices with the large magin there is for profits. 

. 2, however, shows this much clearer, and proves thet 
the demand must be greater than the supply; or, m other 
words, thet as much as over some 2,000 tons delly of grain, 
which was grown mare than 700 miles away from the point 
where the famme is most severe, the line of rallway, is sent 
down from the Punjab, and the highly ed lands of the 
North-West Piovimces, enough to sustain in life as as there 
are mmhabrtants in or some four million souls ; for r41bs. 
for each man, woman, and child, is considered enough to sustain 
the life of a native of Indie. 

But what is this to the millions of Bengal that are now threat- 
ened with famme? It is hardly one-seventh, I am led to 
understand. So with all our canals and railways, and the great 
‘ood they are doing m the present state of things, yet thero is a 

demand than can be or the profits could never 
mount up to 70 percent, as at pore. 

Though tha abject of thls letter may not be considered 
exactly a fit one for the of NATURE, yet I feel sure that 
those who study Nature in her works and effects, will be in- 
terested in the facts now given, 

: T. Login 


Sup. Engineer, Punjab 
Umballa, Dec. 12, 1873 a, fie 


Dr, Tyndall and Sensitive Flames 


In the last number of NATURE a report is given of the first 
of Dr, Tyndall’s Christmas ‘‘ Lectures to Juveniles,” on the 
Motion and Sensation of Sound. In that lectme Dr. Tyndall 
shows how the 1eflection of sound can be made manifest to an 
audience by means of a sensitive flame ; and, according to the 
cl words of your report, Dr. Tyndall states, —* Never before 
esc phenomena been made wisble. Hitherto these effects 
hayo been investigated by the sense of hearing ; I have now been 
able to piove them by appealing to your eyes. 

In the Mustrated London News a short notice is also given of 
the same lecture, and there Di. Tyndall is reported to have 
said, that no philosopher had ever before witnessed the reflection 
of sound until that afternoon. I presume, therefore, that the 
report you have given accurately represents Dr. Tyndall’s words. 
And this being so, will you permit me simply to place the fol- 
lowing facts before your readers In Jan 1870 I published 
an in the Quarterly Journal o Sctexce on the 
“ Analogy of Light and Sound.” In that article I stated how 
a sensitive fiame can be wed as a delicate shonoscope, to reveal 

y well the decay, the absorption, and the reflection, and 
ew perfectly) the refraction of sound-bearing waves A ch 
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. A copy of my 
paper in the Quarter; of Science, and of the printed ab 
stract of my lecture the Dublin Society, I myself sent to 
Dr T a few days after they appeared, and if I misinke 
not, drew his attention to these experiments, ` 

Since 1868 I have so frequently shown tomy own class and 
to audiences the reflection of sound by a sensihve flame, 
that I have no doubt many of your readers will have been asto- 
nished when they heard or read Dr. T ’3 assertion which I 
hare quoted. Indeed, probably Tyndall himself hill 
be able to recall the] foregoing facts, and will| gladly put jhis 


memory right on this matter, 
W, F. BARRETT 
Royal College of Science, Dublin, Jan. 19 


Tho Potato Disesso 


SINcE Octobet 1872 I have been potatoes, health 
bd diseased, under tet conditions, pui with a slow lo a 
further insight into the winter and subterranean Life of the 
Feronospora and also in the hope of meeting with the (to me) 
apocrypam Aree The figures of the latter referred to by 

5 ey, Iam well acquamted with, as I have engraved 
them three times, once to illustrate Mr. Berkeley’s own paper in 
the Gardener's Chronicle. I therefore well knew what to look 
for in the corroded cellular Haus of my diseased potatoes, I by no 
means wish to assert (or indeed asserted) that Volutela ciliata is 
positively the same with M s Artotregus, for I have never 
sena of the latter, (I know no one who has except 
Mr, Berkeley), and as far as I am aware] no one has met with it 
since the time of its original publication betwoen twenty and 
thirty years ago. Alas one now (uang Me Beton) vei: 
tures to suggest mare than tho “ posmble” or “ probable” nature 
of Artofrogus, my note was meant to suggest another reasonablo 
direction for future observation. 

In my experiments, I have from the first been forcibly struck 
with the presence of Vofstel/a with its mycelia threads, not only 
outside and just within spent but also within ths 
corroded celluler tissue. I have no t that the plasma of 
ee ee mith the of 
itself, E EDE a belonged to former plant I have 
no manner O as I constantly traced to mature g 
cimens of Fassia fom it amd that Fom iti P 


buried The 
EPEE da cir dae t 
suggested to mo “f o Artotregn:, mi 
Tar an apeataally bara oat to bo ue other Uaa e AO 
of Volstella, 
So far from its my desiro to draw attention from Arts 
fugua, tho paragraph my first letter was written with a vow 
to draw attention to it Berkeley himself always speaks donbt- 
fully of its nature, and Carruthers, in his recent paper on Prrene- 
spera, pabliahied by the Royal Agricultural Society, has not eyen 
y 


marty for a moment to the princtpal subject of my first 
nota, vie Salire of fhe, caa sii role e Par 
offer of a prize on the cultural Society for 
ioe tet ay ee) Hin pois dines ce ere” A 
NATURE, vol. ix, p. 212, I observe that the committes are now 
to view the desired destruction of the potato disease 
from a different standpoint, and p to offer three of 
1004 to dealers, who aro to send Ín aton each of “ disease- 
proof” potatoes. 
It appears to me as tnreasonable to advertise for a “ disoare- 
por potato as fora “‘death-proof” man. Surely all organised 
es are liable to deviation from health, and though certam 
organisms may be made (by art) to more or less throw off or 
esist the attacks Af discses, yet nona can De, mid 1o Do ta ihe 
selves ‘'disease-proof.” As potatoes, I think I may say, 
without fear of contradiction, at present no varieties whatever 
are ether proof the Frronospora or able to remst its 
attacks, neither is it at all Lkely that any such varieties will ever 
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ON DIFFRACTION SPECTRUM PHOTO-: 


GRAPHY, AND THE DETERMINATION OF 
THE WAVE-LENGTHS OF THE ULTRA- 
VIOLET RAYS* ' 


G 


ILLUSTRATED BY AN ALBERT-TYPE PLATE. 
THERE are, as is well known, two methods by which 
may be obtained: (1) by the action of a 
ism ; (2) by a system of closely-ruled lines. In the 
fatter case it 3 convenient to speak of the contrivance 
employed as a grating, and of the spectrum as an inter- 
ference or difftecti ion spectrum. A casual inspection 
shows that there is a great difference between the spectra 
produced by these two methods, and close investigation 
proves that the diffraction spectrum is. by far the more 
suitable for afcurate scientific work. For this reason it 
has seemed desirable to make a trustworthy map of those 
parts of the solar diffraction spectrum which can be pho- 
tographed on collodion, and to attach t8 it a scale for 
reading the wave-lengths of the rays. 

The plate accompanying this memoir is from collodion 
photographs made by myself, transferred to a thick piece 
of glass, the latter process being known as the Albert 
For the entire- success of this transfer I am indebted to 
my friend Mr. E. ‘Blerstadt, the owner of the patent in 
America. The glass is then used in a printing press in 
the same manner as a lithographic stone. The spectrum 


is absolutely unretouched. It ts therefore .the 
work of the sun itself, and is not a drawing either made 
or corrécted by hand. °° ~~ ` - 


The picture consists‘of two portions : first, the me 
which gives all the lines of the spectrum from near G to 
O, or from wave-length 4350 ten-millionths of a milimetre 
to 3440, Above that ee a scale, which is a copy of 

ms froni just below G to Hy with the same-sized 
divisions re out iroi Hs to O. The aaa he lores; 
isa i portion of the same negative, having H, 
and Hy, aat its middle, and extending from wave-length 
4205 to 373 : i g w <2 

Ti follows therefore that the lines in the solar specttum 

‘are correctly represented in their relative positions, “The 

“only errors are those which pa have~varisen fòm mal- 
adjustment of-the scale. `The precautions that were 
ETR to avoid such errors- will be described, With a 
certain correction, to be mentioned: hereafter, it may algo 
be stated that the relative shadings and intensities are 


preserved, i 
The value of such a` map depends on the fact that it 


not only represents of -the which are with 
difficulty percerved by the eye (though they may be seen 
by the method of Stokes and Sekulic), but also that even 


“in the visible regions there is obtained a far more correct 
delineation in those portions which can be photographed. 
In the finest maps drawn by hand, suchas those in the 
celebrated “ Spectre Normal du Soleil” of Angstrom, the 
ee ee can be but 
partially represent y the artist, a most laborious 
and M series of observations and calculations 
on the part of the physicist is necessary to secure 
a i correct positions. of the multitude of 

raunhofer lines, Between wave-lengths 3925 and 4205, 

Angstrom shows 118 lines, while my al nerale has 


at least 293. 
have been made to 


For such reasons many ee 

rocure good photographs of the diffraction spectrum. 
Fhe earliest were by my ‘father, J. W. Draper; his results 
were printed in 1843-44 in a work entitled “On the 
Forces which produce the Organisation of Plants.” This 


the author. 


-* From the Americas Fournel gf Science and Art, Dec. Com- ; 
sketch by : F ad: 1873. ga od laa bolow'A, 


memoir was accompanied plates drawn from as 
daguerreotypes, and the wave- which he first sug- 
gested as the proper indices for designating the Fraunhofer 
lines, were used as a scale. 

Since that time the most imprrtant experiments in this 
‘direction have been by Mascart and Cornu. These emi- 
nent physicists have, however, resorted to the plan of 
taking portions of the spectrum on a small scale and sub- 


sequently making enlarged dra’ therefrom. - This 
course introduces the defects of handwork, and the artistic 
difficulties of copying intensity and ing, as well as 


the omission of 5 

In the photographs of the spectrum which I have taken 
I have tried to get as large a portion as I could at once, 
and on as large a scale as poamble. I have usually ob- 
tained images from below G (wave-length 4307) to above O 
(oea 3440) of abopt 12 inches (‘305 metre) long. 

have succeeded, however, in photographing from near é 
(wave-length 5167) to T (wave-length 3032) by resorting to 
a ruled s um e and a concave um mirror, 
but the photographic and optical difficulties in securing 
an enlarged spectrum of that length are great.* 

Of course, in such a research as this an essential is a 
finely and evenly ruled plane of glass or other material. 
Those which I have used were by a machine de- 
vied La onerant by Mr. L. M arii zioe 

ti and prismatic spectrum photographs are 

so well known to the scientific world, The plate generally 
employed is of glass ruled with 6481 lines to the inch; 
the ruled part is tfo inch (‘027 metre) long, and fy inch 
(‘or6 metre) wide. It is unquestionably much more nearly 
petet than similar ings made by Nobert and others, 
or the character of peotogrephs and the uniformity of 
the orders on either side.of ‘the normal, together with its 
behaviour under a searching examination, show that it 
leaves little to be desired. As it is on glass, and gives a 
pie transmitted spectrum, I have constructed the re- 
der of the optical apparatus of gas achromatised, 
according to the plan used by J. W. in 1843, ex- 
cept that I have not silvered the ruling, and therefore have 
used the and not the reflected beam. The slit is 
H of an inch (0% metre) long, and yt, of an inch (‘00023 
“metre) wide ; the jaws are of steel, and there is not only 
a micrometer screw for. separating them, but also one for 
setting them at an angle. Occasio I have taken 
phot hs with the jaws jy of an stich: (‘00028 metre) 
apart at the top, and +4, (‘ooo1g metre) at the bottom, so 
as to obtain erent intenmty in the two edges of the 
spectrum. ao e 

Most of the photographs have been of the spectrum of 
the third order,-which has certain conspictous advan- 
tages, In the frat place it is dilated to such an extent as 
to give a long imag yet one not too faint to be 
copied Dy a peaconable exposure of the sensitive plate ; 
and in the second place, the spectrum of the second order 
overlaps it in such a way that D falls nearly upon H, and 
bimn O. Thue ondada. are serviceable in deter: 
mining the true wave-lengths of all the rays. 

The only point of special interest in connection with 
the photographic part of the operation, is the device for 
avoiding the unequal action on the sensitive plate of 
different rays of the spectrum. It has been commonly 
supposed, until the recent memoirs of J. W. Draper, that 
there are in-the spectrum three different types of force 
in three different but overlapping regions, Heat was 
supposed to be principally found at the less ible 
end, light in the middle, and actinism at the more - 

le. . But he showed that this error has. partly arisen 

m usi ismatic spectra, which condense the red end 
and dilate the violet, and do not present the rays in the 


* Since the above I he cceaded in the of 
con writhg a vem pao pg photographing nee 
the regions mcindmg E Due LA, tates teckel The 

discovered by my father in r84% are c 
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true order of their wave-lengths, and partly from the 
nature of our ordinary photographic substances. He 
proved that actinism, or the power of chemical decompo- 
sition, does not particularly belong to the violet end of 
the spectium, but is found throughout its whole length. 
But bromide and iodide of silver, as used in collodion 
photography, are more readily decomposed by vibrations 
of certain lengths and periods than by others, and hence 
the excess of action seen at the violet end is a function of 
ceitain silver compounds, and not of the spectrum. Other 
substances, as carbonic acid, show maxima elsewhere, as 
in the yellow reion The solar beam is therefore not 
compounded of three forces, light, heat and actinism, but 
it is a series of ethereal vibrations, which give rise to one 
or other of these manifestations of force, depending on 
the surface upon which it falls. 

In order to provide against this excess of action in certain 
parts of the spectrum, Í introduced a system of diaphragms 
placed in the vicinity of the sensitive ee and removed at 
suitable times during the exposure. The region from wave- 
length 4000 to 4350 only requires about one-tenth of the 
time demanded by that from 3440 in 3510. In the nega- 
tive which produced the accompanying plate, the line O 
had 15 minutes and G 24 minutes, and the former 1s 
under-exposed. These ex res seem at first sight un- 
usually long for a wet odion surface, but it must be 
remem that the slit used was only y]y of an inch 
wide, and that the diffraction grating gives an almost 
complete circle of spectra round itself, amongst which 
this thin band of light is divided. A beam yty of an 
inch (00023 metre) wide is spread out in this case into a 
streak about 78 ft. (23°77 metres) long. 

After the production of spectra that were in focus from 
end to end, it was next necessary to attach a scale to 
them by which the wave-lengths might be read. At first 
I tried, by reducing Angstrdm’s maps to the proper di- 
mensions, to accomplish this object, but the undertaking 
proved to be difficult, and was unsuccessful, because, 
though the original drawing on the stone was undoubtedly 
correct, the paper proof of it which I had, had stretched 
aai in printing, and on applying a photo- 
graphic reduction to my spectra, coincidence could 
not be obtained. As, however, the subject of dividing a 
scale for these diffraction spectra is of prime importance 
in giving value and precision to the wave-lengths pre- 
sented in this memoir, I propose to describe fully the 
method eventually employed in fitting a scale to the 
photograph. 

The wave-lengths of the ultra-violet rays have never 
as far as I know, been either determined or published 
except by J. W. Draper in 1844, Mascart in 1866, and 
Cornu in 1872, J. W. Drapers memoir has a steel en- 
graving of some of the principal lines, from which the 
wave-lengths may be approximately read. 

The large plate which accompanies Mascart’s long and 
valuable memoir is of the prismatic spectrum, but he fur- 
nishes in addition the following table of wave-lengths :— 


L . : . a 38190 
M . i i . 3728 8 
N . 3580'2 
oO 3440°1 
P . . 336502 
Q .- 34856 
R ‘ 31775 


These numbers do not entirely coincide in all cases 
with my photograph, as I will show farther on. 
The detailed results of M. Cornu have not appeared in 
any publication that has reached me. 
have used as a basis the numbers given by Angst dm 
for the rays D» 6, and G,and if there should be ahy 
small error in his determination, my scale will require a 
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proportionate correction, which can easily be effected. At 
first sight it seemed better to take G and H as fixed 
points, but the lne H is so broad, and has so many com- 
nent lines, that its position is uncertain, and moreover, 
eing almost at the limit of visibility in Angstrom’s appa- 
ratus, it was more open to errors of measurement. Therece 
reasons led me to take advantage of the fact that the 
second spectrum overlaps the third, the ray D of the 
second being near H of the tbird, and 4 of the second 
near O of the third. It is obvious that we have thus the 
means of ascertaining the wave-lengths of three points, 
one at each end, and one in the middle of my photograph. 
As the rays D and 4 cannot impress themselves on collo- 
dion by any length of exposure that it is convenient to 
give, and as in my method of working the ultra-violet 
rays could not be seen simultaneously with them, it was 
necessary to resort to the following device :—I placed in 
front of the sensitive plate and close to it two fine steel 
points, one of which was carefully adjusted t?the position 
of D, of the second order, and the other to 4, of the 
second order. When, therefore, after a suitable exposure 
to the ultra-viole® spectrum of the third order, the collo- 
dion picture was developed, there were two sharply-de- 
fined ages of the steel points superposed on the spec- 
trum. e point which had been coincident with D, of 
the second order was then found to have cast its shadow 
on H, of the third order, and the point at 4, of the second 
order had impressed itself near O of the third order. 

By a simple calculation it was thus rendered evident 
that a given ray in the compound line H, was of the wave- 
length 39301 ten muilhonths of a millimetre, and that 
another line near O had the wave-length 3444°6. By 
looking at the photograph, the reader will see that 3930 
falls upon a fine division in H,, which is beautifully shown 
in both the spectrum with the scale and the enlarged 
proof below. Of conrse, the ray G of the third order, the 
wave-length of which is known, had impressed itself pho- 
tographically on the collodion. 

Having thus ascertained the wave-lengths of three fixed 
points ın the photograph, the next step was to apply a 
scale reading to a single ten-millionth of a millimetre, and, if 
possible, fractions thereof. After many abortive attempts 
to use that part of Angstrém’s map which lies between G 
and H, and to attach thereto an additional length of scale 
sufficient to extend to the end of the ultra-violet region 
I was compelled to resort to & linear dividing engine, an 
rule a scale which was about twice the length of the pho- 
ue reduction shown in the accompanying plate. 
Of course this necessitated drawing in by d the same 
systems of lines and 1] as are shown on Ang- 
ome chart, and this I did as carefully and faithfully as 

could. 

It only remained to reduce this divided scale to the 
prope size to fit the spectrum photograph ; after many 
trials it was accomplished. 

It is proper in this place to make a criticism on my 
scale, and to point out a small error, which may be due, 
however, to an incorrect determination of the wave- 
lengths that I have used as fixèd points. Taking the dis- 
tance from G (wave-length 4307) in the photograph to 
the fixed line 3930 in H,, and dividing it into 377 parts, 
and then prolonging these divisions toward O, it was 
found that the third fixed point was not attained, but thut 
there was an erro: of about two divisions. But if the 

osition of D, in Angstrom’s determinations should be 

correct to the extent of one ten-mullionth of a milli- 
metre, or if this small error should be partly attributed to 
D,, and partly to G, my scale would be correct. Future 
measures of the wave lengths of these rays, and of b, can 
alone settle this delicate point, for the determinations ot 
Mascart and Angstróm and Thalen differ nearly to the ex- 
tent mentioned above. The same remark is true of Anz- 
ström compared with Ditscheiner, while the diferenc- 
between Angstrom and van der Willigen is more tban 
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three times the amount necessary to remove my discre- 
pancy. In any case the photograph is correct, asit is the 
work of the sun, and is only open to errors arising from 
fs aa flatness in the field of a fine lens, and that field 
only 


subtending an angle of about 4°. The angular aper- 
ture of the lens, viewed from the sensitive plate, is 20 
minutes. I trust, therefore, that the photograph may be 
of permanent value to physicists, for any one can affix 
another scale if this be slightly erroneous. 

An examination of the photographed spectrum shows 
many points of interest, some of which are best seen in 
the spectrum with the scale above, and some in the por- 
tion enlarged below. The latter is magnified about twice, 
and comprises the region from wave-length 3736 to 4205. 
I have also made photographs on the same scale as 
Angstrdm’s map, but have not as yet printed them. The 
capital letters which are attached to the region above H 
are according to the nomenctature of Mascart, although 
the wave-leagths assigned by him to those letters do not 
coincide exactly in all cases with the lines in my photo- 
graph ; for instance, De tor which he regards as 

i is in reality triple, and does not correspond to 
Peg to 3821 ; M is correctly designated by 3728, but 
it is double; N is really at 3583, and not 35 It has 
been suggested that it would be proper to return to the 
old nomenclature of Becquerel and J. W, Draper, who 
simultaneously discovered these lines in 1842-43, but the 
designation of position by wave-length in reality renders 
the letters unnecessary. 

Thes above H, when compared with the region 
from G to H, is marked by the presence of bolder groups 
of lines, and most conspicuous are those between 3820- 


3860, 3705-3760, 3620-3650, 3568-3590, 3490-3530. The 
Ent of thee groups is strikingly shown ‘in’ the enlarged 
photograph, Iam not as yet able to offer an opinion as 


to the chemical elements producing these groups, for al- 
most all the photographs of the ultra-violet spectra of 
metalline vapours that I have thus far made were pro- 
duced by a train, and have not yet been reduced to 
wave-lengths.. Indeed, that is a separate field of in Z 
and could not be comprised in a memoir of this len 
I have also tried to utilise the photographic spectra c 
late Prof. W. A. Miller, published in the “ Transactions ® 
of the Royal Society for 1862, but for some reason, 
probably insufficient intensity of the condensed induction 
mm his pictures do not bring out the peculiarities of 

e various metals in the striking manner that is both 
necessary and attainable. The diffraction spectra of 
metalline vapours that I have made are not yet reddy for 
use. è 

The probabilities are that each of these groups will be 
found to be due to several elements, as is plainly seen in 
the group H. This compound line, which is commonly 
spoken of as being caused by calcium, iron, and aluminum, 
is in reality much more complex, for there can readily be 
counted in it more than fifty lines in the original negative, 
and a careful inspection of the TE per pic- 
ture shows a large proportion of them, is 0 tion 
KANE UE TOA e mor ee The exact 
composition of even a part of spectrum of a 
Ter ill sink be known until we have seeping fo 
graphs of it on a large scale, The coincidences which 
were so tho y examined by Mr. Huggins (Trans. 


R Society, Dec. 1863) will disappear when we 
aon addition to the position stale have a clear idea 
of its size, 7 degree of sharpness ar nebulosity. 
The eye is not able to see all the fine lines, or even if it 


does, the observer cannot map them with precision, nor 
in their relative and breadth. For e exam le, in 
Angstrom’s justly celebrated chart, of whi e G-H por- 
tion is copied in this plate, and in the construction of 
which the greatest pains were taken by him, many regions 
are defective to a certain extent. The region from 4101 
to 4118 is without lines, yet the photograph shows in the 


the. 


enlarersd copy. seventeen that can easily be counted, and 
the original negative shows more yet, The reader of 
course understands that a paper print of a collodion pic- 
ture is never as good as the original; the coarseness of 
grain in the paper, want of contact in transferring, &c., “ 
effect such a result. Moreover, the Albert-type process 
depends on a certain fine granulation which is given to 
the bichromated gelatine, and this forbids the use of a 
magnifier upon these paper proofs, It is only just, how- 
ever, to Mr, Bierstadt to state, that without his personal 
supervision, such sharp and fine-grained proofs could not 
have been obtained, and that no other printing TO- 
cess that I know of could have accomplished this work at 
all* Asan illustration of the difficulty of depicting the 
relative ictensity of lines, we may examine 3998, which 
in An ms chart is shown of equal intensity with 4004, 
while m reality it is much fainter, and instead of being 
single Crips Bs it Well sern the calraed peccan. 

, however, we compare Angstrom’s chart with 
the photograph, it aes as the above remarks show, a 
critical examination to detect defects, and we have a 
Hie confirmation of the surprising accuracy of the 
Swedish pnilosopher. 


So also in comparing Mascart’s excellent map of the 
prismatic with the photograph, the difficulty of 
depicting all the fine lines is seen. In the group L he 


shows twelve lines, while even in the Albert-type copy of 
my photograph twenty-five can be counted, and in the 
original arare many more. From H to L he exhibits 
seventy lines ; in my plate 138 can be observed, besides 
many unresolved bande 

In the earlier part of this memoir it was stated that the 
relative intensities of the lines in the spectrum were cor- 
rectly represented if a certain allowance was made. Ifan 
unshielded collodion plate were presented to the image 
of the spectrum, there would be produced a stain very 
dense from G to H, fainter above H, and still fainter 
below G. But this stain would not represent the actinic 
force of the sun; it would merely be the index of the 
decomposability of a mixture of iodide and bromide of 
silver, I have for this reason adopted the idea of J. W. 
Draper, that force is equally distributed through the spec- 
trum, and have tried to produce a photograph of equal 
intensity throughout. This has been accomplished, as I 
have before stated, by suitable hragms. But whether 
this view b= correct or not, lines which are not far distant 
from one another are presented virtually without any 
interference by diap s, and must therefore be correct 
both as to shading and intensity. 

Besides the points above mentioned, there are man 
theoretical considerations suggested by the piielograph 
which it does not seem expedient to enter upon fully at 
present. Among such is the possibility of arriving at an 
estimate of the sun’s temperature, by interpreting the 
apparent bands, such as those near G and H, by the aid 
of Lockyer’s researches on the temperature of dissoci- 
ation of compounds. No one has yet ascertained whether 
there are or are not unresolvable bands in the solar 
spectrum. If they do exist, the compounds to which they 
belong, and the necessary temperature for dissociation, 
remain to be determined. 

It would seem also to be ble to find out whether, 
as asserted by Zoliner, there is a liquid envelope around 
the pou be search for more diffused bands in its photo- 
graph 


In the fare that this photograph may prove to be of 
value to scientific men for further investigations upon the 
sun and the elements, I have caused a number of extra 
copies to be printed, and shall be glad to present them to 
anyone who can make use of them, . 

' HENRY DRAPER 


* From tho original of the be to 
iinet boos CEST tad Heo not tm the alight Scgree S as 
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THE “BRONTOTHERIDE,? A NEW 
FAMILY OF FOSSIL MAMMALS 


VERY nearly a year ago Prof O. C. Mash, of Yale 

College, announced the discovery of a new order of 
Mammaha, the Dinocerata, huge elephantine forms, with 
three pairs of horns and large canine teeth, from the 
Eocene deposits of the country to the east of the Rocky 
Mountains, including the states of Dakota, Nebraska, 
Wyoming and the “ Bad Lands” of Colorado, which was 
described and one of its species figured in this journal at 
the time (NATURE, vol. vii. p. 366). This same able 
zoologist has the opportunity of adding still another un- 
expected group of animals, this tıme from the Miocene 
beds of the same district, which, though Ungulate and 





Fig. L- Brentethes inm sagens, Marsh. 


almost certainly Perissodactylate, are very different from 
any known form. 

rontotherium tngens is the name given by Prof. Marsh 
to the anımal, the upper and side view of whose skull are 
shown in the accompanying drawings, copied from his 
paper in the American Journal of Science and Art for 
this month. The specimen here figured is 361n. long, 
and 20in, between the tips of the two horn-cores. The 





Fia. a —Br oatetherfum tagens, Marah 


proportions of the skull are peculiar, the whole being 
elongate and very slight in depth. The high zygomatic 
arches, without any well-marked postorbital processes on 
them, or on the frontal bones, to divide off the temporal 
from the orbital fossa, also add to the uncomplicated 
general appearance of the skull, whose aspect is rendered, 
more abnormal by the development of a huge pair of 
horn-cores, which spring almost entirely from the firmly 
“ cossified * nasal bones, which make the anterior region 
of the face exceptionally broad and heavy. The upper 

of each horn-core is rugose and the base contains 
fe air cells. 


The teeth present many points of interest. The dental 
formula is 4, = c. = pm. m3 =38. The upper in- 
cisors are quite small, and so are the lower. The canines 
are short, stout, and not removed from the premolars by any 
interval The premolars are much smaller than the molars, 
those of the lower jaw being very Paleotherum-like. The 
lachrymal foramina are small, and the infraorbital foi- 
amina are peculiarly large, as are the occipital condyles. 
The cervical and most of the dorsal vertebre are dis- 
tinctly opisthoccelous. The atlas is much expanded 
transversely ; the odontoid process of the axis is stout 
and conical The eprphyses of the vertebre are, in most 
specimens, loosely united to the centra. The caudal 
vertebre give indications of the tail having been long 


and slender, 

The limbs are shorter in the Elephant, having the 
toes arranged as in the Tapir, four in front and three 
behind. e whole of the Tistal end of th® humerus is 


occupied by the articulation; the radius and ulna are 
distinct. The phalanges are all short, and the terminal 
ones are short 8nd tubercular, asin the elephant. The 
femur has a small third trochanter ; the tibia and fibula 
ate s¢parate, and each complete. The distal facets on 
the tarsal naviculare are subequal. 

Prof. Marsh remarks that “the wide narial opening, 
the rugose extremity of the nasals, and the very large 
infra-orbital foramen, naturally suggest that there must 
have been an elongated, flexible nose, possibly as exten- 
sive as in the tapır. That there was no long proboscis, 
as in the elephant, is indicated wth equal certainty by 
the length of the head and neck, which renders such an 


“| organ unnecessary.” 


Titanotherium pronti of Leidy is closely allied 
to Brontotherium, Prof, Marsh considers very probable ; 
but the former us was determined from a specimen 
which wanted the skull, and it differs in some respects, 
eam of Leidy, as well as Symborodon and Mioba- 
sileus of Cope, belong to the same group, but their identi- 
fication has been established on data toe imperfect for 
complete and correct desciiption. 

We have adopted Prof. Marsh’s term horn-cores for the 
large conical bony processes on the nasal bones ; but it is 
not at all certain that such is the nature of these pro- 
tuberances ; for it seems improbable that any large horns 
could be efficiently employed by its owner at the free end 
of so elongate and flat a dal; at the same time that if 
Exi were directed forward, they would seriously interfere 
with the animals power of grazing. It must also be 
remembered that in RAsnoceros the horn is not supported 
on any osseous core, whilst ia the wart-hog (Philos 
the wart has a conical osseous support. 

The discovery of these entirely new and unexpected 
types of previously existing animals in the comparatively 
unexplored region of the Rocky Mountains must give a 
great stimulus to evolutionary thought; for, more than 
anything, it helps to illustrate to what extent the geological 
recordis incom lete; and further, how great stress ought to 
be laid on the imperfection, not of the geological record— 
but of what seems to very nearly inversely as it— 
human palzontological information. The recent exhu- 
mation of these several fully differentiated mammals from 
American Eocene and Miocene beds, when considered in 
connection with the occurrence of equally specialised and 
somewhat parallel lines of development in Europe, tends 
to substantiate the considerable eee and the wide 
distribution of the higher members of the vertebrate sub- 
kingdom, and ought to lead to a more thorough search 
for poan forms in the higher secondary strata, other 
than the few at present known, so that the vast gap 
which at present exists in our knowledge of the pedigree 
of the i tay be filled, party at least, (roms the 
record of Mesozoic formations. 
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ON THE STUDY OF NATURAL HISTORY* 


; THE value of Natural History would be more fully ap- 

oe if its higher aims were more perfectly under- 
- sto Too many fancied that the study of natural 
history consisted in mere collecting and naming, and 
looking at pretty objects. This was, however, mere 
scientific play; whereas the more thorough study was 
real work, of use not only as an fareliscaial traltin but 
also as applied to the practical life of every day.~ They 
often heard the remark that the proper study of mankind 
was man, but to confine their study to him would be to 
take the first term of a series, and neglect all the 
other terms—a proceeding which could lead only to 
an inaccurate and one-sided view of the order of the 
universe, 

As an illustration of the connection of one class of facts 
with another he would brief} describe some of the re- 
sults to which he had been recently led by applying 
physical methods to the study of the evolution of 
plants. He had studied the changes that had occurred 
m the colouring matters in the lewes and flowers 
during their development from a rudimentary to a per- 
fect state, and the connection between them and the 
action of light, and had found that there was ap- 
. parently a most remarkable correlation. When more 
and more devel under the influence of ligh 


coloured com were formed which are more ond * 


more easily decomposed by the action of light and air 
when they were no longer of living plants, but dis- 
solved out from them, was thus apparently some 
condition in living plants which actually these 
reactions. ‘ 

He had also found that in the more rudimentary 
state of the leaves of the highest classes the colour- 
ing matters sorre pended with those found in lower 
classes, and in the case of the petals of flowers 
their more rudimentary condition often corresponded 
with some other variety, which thus appeared as if due 
toa arrested development of a icular kind. 
This ciple would perhaps serve to in the greater 
Pp ence of flowers of icular colours in tropical or 
colder regions and at t elevations, Now, since 
the effect of the various rays of light was different, it 


became a question of much interest to decide whether an |. 


alteration in the character Of the light of the sun would 
produce a somewhat different effect in the case of other 
classes of plants in which the fundamental colouring 
matter differed; for example, whether light, with a rela- 
tively maia amount of the blue rays, might not be 
relatively more favourable to the cryptogamia than to the 
flowering plants. So far this was a mere theoretical 
deduction ; but, if proved to be true by eriment, it 
might, at all events, assist in explaining the difference in 
the character of the vegetation of our globe at an earlier 
epoch, when perhaps our sun was in a somewhat diffe- 
tent ra state, and the light more similar to that 
of Sirius and other stars of the highest and bluer 


type. - 
- The practical applications of natural hi were of 
course most vari Dul he wonld now merely er to such 
as depended upon the equilibrium between different plants 
and animals, The are bas bela of sien: 
in a foreign coun t end upon very complicated 
conditions to be ee y by accurate study. The 
accidental introduction of some plants or animals might 
prove most injurious if there were no native check to 
their inordinate multiplication. This was perhaps why in 
some cases such importations were far more injurious 
than in their native country, and it became great 
importance to learn what means could be taken to pro- 
vide some adequate check. i : 

* From an addrem by Mr. H. C. Sorby at the annual comserarelone of 
the Sheffield Field Naturabsts’ Club, January 5. 
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TRILOBITES 


n BARRAUDE has published a preliminary 
epitome (Prague and Paris, 1871, 8vo) of an in- 
tended oe aa to his “ Système Silunen du Centre 
de la Bohéme.” 
He therein gives a list of the fossils as yet found in 
the Cambrian formation :—“ PLANTÆ : Palmophycus, 1 
ies; Fucoides,- 2; Archzoirhiza, 1; Halopoa, 2; 
ordaites, 1 ; Eophyton, 2; Fræna, 1; Buthotrephis, 1 ; 
Scotolithus, 1; © ia, 3; PETRIFICATA INCERTA 
SEDIS : Cruziana, 2; Lithodictyop, 1; ANDIALIA : Vas- 
tigia, vel Vermium, vel Crustaceorum, vel Molluscorom : 
Psammichnites, 4; Spongia: Astylospongia, 1; Celen- 
frata: Protolyellia, 1; Echinodermata: Spatangopsis, 
1 ; (doubtful Echinoderm ?), Agelacrinus, 1 ; Verwes : Mi- 
cropium, I; Spirocolex, 2; Scolithus, 4 ; Monocraterion, 
E Diplocraterion (Arenicolites), 4; a I; 
ollusca: Dictyonema, 1; Lingula, 2; Lingulella, 1; 
Discina, r; Obolus, 1; Hyolithus, 1.” gul 
Whilst this formation has only yielded 28 animals, his 
next epoch, his “ SJurische Primordial Fauna” supplies 
366 species as follows ;— 
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The author remarks on the discordance between the 
picttre thus offered and that which should anpear to give 
any positive confirmation to Darwinism. He then goes 
on to remark on some pheriomena in the development of 
Trilobites, URE: 


According to the Darwinian theory, the development of 
the individual should bear relation to the develop- 
ment of the species, Now Trilobites, as they develope, 


increase in number of their hoy Tan, and therefore 
the earliest Trilobites ought to have few such segments, 
But those of the primordial fauna are gari charac- 
terised by the opposite condition, while the number is left 
in those of the su ing fauna. 

on the Darwinian theory, there ought at first to 
be but few types, the number increasing later. But, in 


fact, out of seventy-five pn of eee lak 
seventy-two appear in the two Silurian and 
theihive othersat the ing of the third fauna. More- 
over, the ection of isation by no means gradually 
increases but is quite irregular. - 
Once more as orders, there is no a ton 
as wo recede in time. The Trilobites, Phyllopoda, and 


Ostracoda, are as sharply differentiated at their very first 
appearance as they are , and the Trilobites of the 
lowest beds are not less easy to divide into genera than 
those of a later period. Bokemilla might, perhaps, be 
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considered as an intermediate form between Agnostus 
and Paradoxides (resembling the former in its segments, 
the latter in its head), but then its geological position is 
above, not below, those genera. 

In the Primordial fauna no single Trilobite has been 
discovered which can be regarded as an intermediate con- 
necting link between and two other genera. 

Finally, no trace of a Tribolite has been found in the 
antecedent Cambrian formation, and yet from the number 
of these fossils found it is eminently likely that had they 
existed they would have left traces of their existence 
amongst the Cambrian fossils. 

The author concludes that we have here a very im- 
portant discord between Darwinism and facts, 











NOTES 


By the kindness of Dr. Draper, of New York, we me 
enabled to issue to our readers thus week a copy, absolutely un- 
touched, of a photograph of a part of the solar spectrum 
recently obtained by that gentleman by means of the reflection 
grating suggested by himself, and made by Mr, Rutherford. 
There is no doubt that in all such physical inquiries as those in 
which Dr. Draper 1s interested all observations will in tme be 
permanently recorded by means of photography, and to thu end 
the labours of Drs. Draper, father and son, will have contri- 
buted in no mean degies. 


WE learn from the Athenetim that the Gold Medal of the 
Royal Astronomical Soclety has been awarded by the Comal 
of the Society to Prof. Simon Newcomb, of the United States, 
for bis tables of Neptune and Uranus, and other mathematical 
works. 


THE French Academy of Sciences, at their meeting on Monday 
last, elected Dr. Huggins, F.R.S., and Prof. Simon Newcomb, 
to fill two vacancies among the correspondents in the Astro- 
nomical Section. 


WE regret to announce the premature death of two eminent 
French semats, Dr. Legros, who has been poisoned in the 
course of histological researches, and M. Fernand Papillon, well 


known for his physiological investigations, 


Sta Samusn, BAKER has been appoimted Rede Lectmer 
in the University of Cambridge for the ensuing year. Sir 
Samuel, upon whom the University conferred the honorary 
degree of Master of Arts in 1866, will deliver the lecture in the 
Easter Term. 


Siz SAMUEL BAKER was entertained on Monday at a banquet 
given by the Mayor and Town Council of Brighton, at the 
Royal Pavihon. Ina long and interesting speech Sir Samuel 
Baker refered to the progress of Alrican discovery, the re- 
sources of Africa and the future of the natives, which he does 
not think hopeful, and of what he did for the suppression of the 
slaye-trade. 


THERE has been a good deal said recently as to the fate of the 
Memorial to Government in favour of an Arctic Expedition ; but 
we believe the matter stands exactly as it did when our article ap- 
peared on Dec. 11 last (NATURE, vol. ix. p. 97). The uncalled- 
for and aggravating delay of Mr. Gladstone in answering the 
Memonal is only what might be expected. 

From the ist inst. there will be published daily at Copen- 
hagen a “Bulletin Météoiologique du Nord,” containing the 
daily reports from the Danish, Norwegian, and Swedish stations. 
This makes the fourth such publication in Europe, the others 
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being published in France, Russia, and in this country. In 
almost all other countries the reporis appear at least in the news 
papers. R 

ORNITHOLOGISTS will be glad to hear of the safe arrival 
lately m the Gardens of the Zoological Society, of a pair of 
very interesting new species of White Stork (Cicoria boyciana) 
from Japan, described by Mr. R. Swinhoe nearly a year ago. 
This new form presents points of particular interest, as in 
general appearance ıt resembles both the common European 
Stork (C. alba) os well as the Maguarl Stork (C. magnari) of 
South America, and so tends to favonr the impression derived 
from other [facts—such as the geographical distnbution of the 
Taptrida, of the Civclida, and perhaps of the Cervulide, if, as 
shown by Sir Victor Brooke, Cervus pudu is related to them in 
important osteological peculiarities—that it is in that direction, 
and not across the Atlantic Ocefn that the Emopean content 
was last in communication with the New World. © 


We direct the attention of our readers to the account, given 
in another page, ofan antic new form of 
Miocene mammals, the Aronistheridiz, from Colorado, dis 
covered by Prof. Marsh of Yale College 


Wr ate glad to obeerve that Mr. Diesser’s excellent work on 
“The Birds of Europe” continues to appear with marvellous 
regularity, considering the amount-of work involved. A double 
number, comprising Parts 23 and 24, is just issued, completwg 
the second volume in fomteen months; and the author states 
that he has such a large amount of manuscript ready in advance, 
that he cen with confidence promise equal punctuality with the 
next volume, The work continues to maintain its high character 
both in letter-press and illustrations. The plates representing 
the Spoonbill and the Snowy Owl, in the parts just issued, are 
charming pictures as well as accurate ornithological portruts, 


A TELEGRAM from Philadelphia announces that the Siamese 
Twins died on Saturday at their home in North Carolma, aged 
63. Eng lived two hours longer than Chang. © 


Ws learn that M. J. C. Houzeau has been investigating the 
directions of the major axes of cometary orbits. Ho has exa- 
mined 233 orbits from Madler’s catalcgue, but for the purposes 
of his investigation he bas eliminated those comets of short 
penod, having their aphelia inde’ the orbit of Neptune, num- 
benng 15, and also the seven probable appearances of Halley's 
comet and three others whose elements are uncertam, and so 
reduces the number 233 to 208 ; he, however, adds Comet I., 
1819, making 209 comets whose orbits he discusses. He finds 
that there isa decided tendency in the major axes uf those orbite 
to place themselves parallel to the double helioceotric meridian 
10a" 20’ and 282° 20', bemg only 28° from long. 254° 5’,1n which 
the point that the solar system is approaching 1s situate. Tho 
major axes donot, however, show a tendency to aggregate near 
lat. + 57° 26’, in which the before-mentioned point lus; but he 
observes that it is probable that a large number of southern 
comets have passed unseen, and that there may be inaccuracies 
in the elements of the orbits. 


WE have received several documents relating to the School 
of Mines, Ballaarat, which was established in 1870, its primary 
object being to impart instruction in the various branches of 
science relating to mmng, the theory and practice of mining, 
mine management, mining surveying, and mining engineering. 
Tt grants certificates’to all classes of men connected with mining, 
from mining-engineers and assayers to engine-drivers, all candi- 
dates being subjected to a good testing examination. The 
attendance at the School has increased every quarter since it was 
started, the number of students in the third term of 1873 having 
been 59. The benefit likely to accrue toa mining country such a~ 
Victoria fiom an efficent school of this kind is incalenla! le, an ` 
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those interested in the welfare of the colony are bound to do all 
in thelr power to bring it into thorough working order, and 
enable it to become a national institution. The school is 
possessed of a good metallurgical laboratory, but ita efficlency 
is sadly hampered fdr want of fonds, the fees payable by the 
comparatively small number of students being quite insufficient 
to maintain the requisite staff ot teachers, Government grants only 
Soo/, a year, private subscription and fees amounting to about 
another 200., but to keep up a full staf of lectures, the Council 
requhe an income of at least double what is now at thelr com. 
mand, This is surely a case in which the industrial welfare of 
the whole colony is involved, and we therefore think it is certainly 
the duty of the Government to see that the Ballagrat School of 
Mines does not fall short of complete efficlency for want of 
funds, 


- Axona Mr, Murray's announcements of new works we notice 
the follo , Which may be of interest. to our readers >—* A 
Memotr of Sir Roderick Impey Murchison, ” based upon his 
journals and letters, with notices of his c contemporaries, 
and a sketch of the rise and progress, for half a century,-of 
palæoxolc geology in Britain, by Piofessor Archibald Gelkle, 
LLD., F.R.S. This book will be published, we understand, early 
in the spring. ‘‘The Moon, considered as a Planet, a World, 
and a Satellite,” by James Nasmyth, C. E., and James Carpenter, 
F.R.A.S. This work will be accompanied by numerous illus- 
trations produced from drawings made with the aid of powerful 
telescopes, woodcuts, &c. “The Impending Famine in Bengal : 
how it will be met, and how to prevent future famines in’ Indis,” 
by Sir Bartle Frere, D.C L, with maps, &c. ‘‘ England and 
Russia in the East,” a series of papers on the political snd geo- 
graphical condition of Central Asia, by Major-General Sir Henry 
Rawlinson, F.R.S., with a map. <A new edition of ‘‘ Metal- 
lurgy,” by Dr. Jobn Percy, F.R.S., Lecturer on Metallurgy at 
the Government School of Mines, vol i. containing Fuel, Wood, 
Coal, Copper, Zinc, &c. A new edition, re-constructed and re- 
written, of tf first volume of Prof. Phillips’ ‘‘ Geology of York- 
, shire,” comprising the coast of the county. It will contain a 
large number of additional Mlustrations and be issued in quarto 
sire. ` : 


ANOTHER work on the threatened famine in Bengal is an- 
nounced by Messrs, Tribne? & Co. It is by Dr. W. W. Hunter, 
Director-General of Statistics to the Government of India, and 
will be entitled “Famine Aspects of Bengal Districts.” 


Dr. SCHWEINFURTH’s account of his travels and discoveries 
in Central Africa during the years 1868 to 1871 will be published 
by Messrs, Sampson Low’ & Co, in the course of a few days. 
This work will be translated by Ellen E. Newer, and will con- 
tain an introduction by Winwood Reade, whose work on Africa 
was reviewed in NATURE a few months back, It will be copi- 
ously illustrated by woodcuts from drawings made by the author, 
and will be issued in two octavo volumes, 


ir is known that the Russian Government have made consider- 
- able preparations in view of the great astronomical event of this 
year, A General Assembly of the Commission charged to study 
the question has finally adopted twenty-seven stations, the 
list of which (with latitude and longitude, the instruments 
available at each, and the chances of good weather) may be 
found in the Revus Scientifique {or 10th inst. The probable 
temperatures of the different stations, at the time of observation, 
are also estimated; they range from — 20°C. at Kiakhta, and 
— 10° at Omsk. to + 10° at Naktritcheran and Envan. At 
Nertschinsk and some other stations m Eastern Sibenr, for which 
calcnlations are not had, the cald is expected to be still greater. 
The observers for the different stations have all been appointed, 
and have been engaged m practising with their instruments at the 
observatory of Pulkowa.& All the telescopes] are mounted 


NATURE 





[F an. 22, 1874 


equatorially ; and the equatorials are fitted with a clock-work 
movement and a micrometric apparatus The personal equa- 
tions of the different obeervers will be determined by means of- 
an apparatus like that of M. Wolf (Paris Observatory), in which 
an artificial star is observed in its passage acioss a net-work of 
wire, The telegraphic determination of the longitudes of the 
various towns of Siberia is likely to be completed in 1875. 
Several of the stations chosen for this determination are also 
stations for the tansit observations, The other transit stations 
will be easily connected with these by chronometric observations, 
and as for the statlons bordering on the’ Caspian Sea and the 
Black Sea, these longitudes are already known with sufficient 
exactness. 


PROFESSOR WHITTLESLEY has given a paper on the fluctua- 
tion of the level of Lake Superlor—s subject specially studied 
by him many years ago, and which has as yet received but slight 
elucidation. In his present communication he hes confined him- 
self to the consideration of those fluctuations which are not only 
transient, but also occurring with the regularity of a wave—thosé 
low pendulum-like pulsations which are probably common to all 
the lakes, but are most noticeable in Lake Superior. Untila 
better theory can be found, he adopts the explanation that these 
undulations are caused by atmospheric movements, 


THE Tower Hill Microscopical Club holds its first Comser- 
sasione at 3, Great Tower Street, on Tuesday, the 27th inst, 


In a letter to the American Journal of Scieme and Arts, 
dated Cordoba, September 18, 1873, Dr, Gould gtves an account 
of a remarkable swarm of large grasshoppers, or locusts, recently 
witnessed theae. Myriads filled the air, invaded the houses, and 
covered the ground, from which they rose like thick clouds of 
dust, on approach of man or beast. These, however, seem to 
have been merely the stragglers of the main body. Going out 
to observe the phenomencn more closely, Dr. Gould mw, to the 
eastward, what looked lke a long trail of dense black smoke, 
extending over 160° of the horizon, and to an altitude of about 5°. 
A strong field-glass showed that it was nosmoke, buta swarm of 
locusts, Its width there was no means of determining, but from 
the position of the focus needed for resolving the cloud at its 
point of nearest approach, Dr. Gould estimated that none of the 
swarm passed within less than three or four miles, The insects 
wero evidently transported with the wind, which blew from the - 
north with a velocity of ten miles an hour. .This was at 
1oa.M. (on August 13) The head of ‘the column had passed 
far out of sight, and certainly twenty miles of its length were 
visible over the far-stretching pampa. They continued to pass 
in apparently undiminished numbers till daylight failed. On 
September 1 the phenomena were repeated, the insects being 
borne back by a south wind; and they were coming directly on 
the town when the wind hauled to S.E. and carried them past 
about six miles off From measurements made, Dr. Gould 
mated that the height of the dense’ nucleus must have been at 
least 2,000 ft, its width here not more than six or seven miles ; 
the whole environed by a penumbra of stragglera. At tho time 
of writing, the wind had nought them on in fall force ‘* Hterally 
darkening the sun,” and ‘‘ there is probably not a square inch of 
our grounds unoccupled by them.” 7 


“Cronaco DEL Vxsvuvio,” by Prof Palmieri (Naples: 
Detken and Rochall, 1874), contams a brief summary ‘of the 
prmcipal eruptions froni 1840 to 1872, by far the greater. 
pert of the wort, however, being occupied with details 
of the outbreak on April 26, 1872, Palmer's account of which 
has been already noticed in these psges, The Present work 
contains several appendices on subjects of chemical and minera- 
logical interest in connection with eruptions of Vesuvius. 


We learn from the Medica! Record that the Geographical 
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Society of Italy has received from Alexandris, with the news 
of the death of the explorer Miani, and various ethnological 
objects, two living individuals whom he had forwarded of the 
tribes of the Akka or Tikknu-Tikkd, and whom the learned 
traveller had bought ofthe King Munza. These individuals—of 
whom one is eighteen years ald, and forty inches in height, and 
the other sixteen and thirty-one inches high—are stated by 
Miani to belong to ths race of dwarfs described by Herodotus, 
and recently re-discovered by the German explorer Schwemfurth, 
who described them carefully. They are pot-bellied, very thin- 
lumbed, and knock-kneed, spherical and prognathous crania, 
vey long limbe, copper skins, and crisp, tow-like hair. 


“Extra No, 14” (Scientific Series) of the New York Tri- 
bune is devoted to accounts of threo scientific expeditions. The 
first the Hayden Expedition of 1873, an account of which is 
given in a letter from Prof. W. D. Whitney, and in a review by 
Dr. F. V. Hayden; of the progress of this expedition we have 
at various times given news. A ‘Now Route to Yellowstone 
Park ” is described in the account of Captain Jones’s Expedition 
of 1873. The third expedition is that af the late Professor 
Agassiz to Brasil, the 7yibune reproducing the six lectures 
delivered by Agasalz after his returntin February 1867. 


We have received in a separate form two papers communi- 
cated to the French Academy by M. A. Pody—one on the 
‘* Connection between Solar Spots and the Hurricanes of the 
Antilles, of the North Atlantic and the Southern Indian Ocean,” 
and the other on the ‘‘ Connection between the Solar Spots, the 
Storms at Paris and Fécamp, the Tempests and Sudden Storms 
in the North Atlantic,” 


Wx have received from Quebec the ‘ Transactions of the 
Literary and Histoiical Society” of that city, for session 1872-3, 
the longest paper in which is an interesting diary of “ A Whaling 
Voyage to Spitzbergen in 1818,” kept by Dr, James Douglas. 
Another paper, by Dr, H. H. Mills, contains some observations 
on Canadian Chorography and Topography, and on the meri- 
torious services of Jean Baptiste Duberger, sen., who- died in 
1821, and who seems to have been an excellent surveyor and 
map-maker, The Soclety appears to have been in existence for 
many yeais, is in a flourishing condition as to members and 
income, and possesses 2 good Natural History Museum. We are 
glad to see that the Society’s programme includes scientific as 
yell as literary and historical subjects. 


Tue Bulletin of the French Geographical Society, for De- 
cember, contains an account of a voyage made last antumn by 
M. A. Pinart along the south coast of the Aleutian Isles and 
the Peninsula of Alaska, illustrated by a good map; the com- 
tinuation of M, J. Haldvy’s Journey to Nedjran; and a very 
long paper by M. Dournanx-Dupérd, on the part which France 
ought to play in Northern Africa, advocating the complete 
subjection of the Sahara by France. 


“On the Geology of Western Wyoming,” is a paper by Mr, 
T, B. Comstock, reprinted from the American Fournal of 
Setence and Arts: 


Tue additions to the Zoological Soclety’s Gardens dming the 
past week Include two Cinereous Sex Eagles ( alladtns albicilla), 
European, presented by Sir Victor Brooke, Bart. ; a pair of 
Pink-headed Ducks (Anas caryeskyVlacea) from India, new to the 
collection; a Nicobar Pigeon (Calanas nicobarica), from the 
Indian Archipelago ; a Cheetah (Fräs fubata) from Africa; a 
White-lipped Peccary (Dicotwer labiatus), from South America ; 
a Sooty Mangabey (Cerrocebus fidiginosus), from West Africa ; 
a Verreux’s Guinee fowl (Aiewsida cristata), from East Africa; a 
Masked Weaver Bird (Ayphantoruts persenata), from West 
Africa ; and four Grenadier Weaver Birds (Esglertes oryx), from 
Abyssinia, purchased, or recetved in exchange, 


NEW REMARKS ON THE NATURE OF THE 
CHEMICAL ELEMENTS, BY M.BERTHELOT* 
“THERE will be no necessity for me to remind the Academy 

of the great umportance of the question raised at the last 
meeting. Between our illustrious master, M. Dumas, and the 
author of these lines, there should not be any difference of opinion 
neither on the principles of a science which he himeelf has tanght 
us, noras to the originality of his ideas with regard to the chemi- 
cal elements, their relation to each other or to the organic radicles, 

It is therefore more for the purpose of avoiding the reproach 
of an incomplete knowledge of the science than for er in- 
sisting on what I have before advanced, that I ask his permission to 
quotein thisplace, p.280 ofhis ‘‘Lecoris de Phiosophie Chimigue” 
gery in which has epproached my own remarks :— 

“ Before commencmg with an Sanden to buld a system 
upon this foundation,” says M. “it is necessary that a 
great number of exact should increase our knowledge 
of it, It will therefore be of the greatest importance to rea 
compounds in relation to thee capacities for heat, for it cannot 
be supposed that the relation of the specific heat, to the weight 
of the atom holds only for elementary bodies; it is also 
found in compounds of same order, It would therefore be 
wrong to seek in this direction for a proof of the truth of the 
ideas which we haf imagined of the bodies which appear to us 
to be elements, and we ought to my that the capacity of their 
chemical atoms tends towards equality becanse are bodies 
of the same order, without their clementary nature necessarily 
following from it.” 

In support of these opinions M. Dumas cites the then recent 

ents of Naumann on the specific heats of the carbonates 
pr wea strontium, calcium, iron, zinc, and magnesium, which, 
multipled by their correspo atomic weights, give a constant 
product of 131 ; while the sul of barum, strontium, cal- 
cum, and lead give the product 155. M. Dumas adds with 
1eason—“ For the other com wo are in want of date 
sufficiently precise to enable us to make similar comparisons,” 

It will be seen then that in 1836 the point in 
I the relation between the specific heats o 

that of ther elements, but entirel 
the samo order, d fortiori the pomibil 
ments from compound bodies in gene 
hests was ressly discarded. 

Although the specific heats of compound 
merly but little known, the gap was being for many series 


ing to establish any more remote relation, 
cestyn in 1845 was, I believe, the first to announce the ap- 
proximate relation between the specific atomic heat of a com- 
and those of its elements, and the paitial relations 
iscovered by Naumann and Regnanlt then became a conse 
quence of this more general law. 
Ta applying it in m turn to the organic rudicles and especially 


to the ides of h T have been led to put in evidence 
the difference which their ific heats fiom those 
of the elements, whether individually or togethei, as mem- 


bers of a group of bodies of the same order. The carbides of the 
ethylene series are bodies of the same order, and present quite as 
many anslogies amongst themselves as simple radicles such as 
calcium, barium, strontium, iron, zinc, and magnesium do, and 
the same may be mid of the combination formed by these radi- 
cles. I repeat, therefore, that as the specific atomic heats of 
the simple radicles have the same value, and this value being 
known and considered in connection with ther atomic weights, 
the simplicity of their composihon results of necesmty th m 
almost always, as I heve already established in my preceding 
note, At the seme time the specific atomic heats of the com- 


M Translated fon the Corres Ae ee as 1873 At the 
M read a note an the seme subject, m 
description of the observed differences be- 

The pamerpal 
points were, that whilst the specific atomic heats of claments whoss atomic 
weights aro muluples of the mme number, such as the 5, Se, To group, are 
Identical, the spore atomas Koata of compounds whose atomle hts aro 
multiples of soma common number, as in the group of 
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pound radicles are nearly always of one another, and | nent naturalist Lacordaire was originally destined for the law, 
their i is sufficient to establish the complemty of the which, however, he left for commerce. Going out to South 
radicles themselves, America ina busiuess capacity, his bias for natural research was 


The combmations of the same order formed by the simple 
radicles haro all of them nearly the same atomic heat, as the 
have shown. On the 
contrary, combinations of the same order formed by a series of 
analogous com radicles exhibit specific heats which tend 
to increase proportionally with the variation of their atomic 
weights, This, which is precisely the opposite of the relations 
which would have been supposed to between compounds 
of the same order at the time of Naumann’s researches on the 
identity of the specific atomic weights of the carbonates and 
sulphates, is another proof of the complexity of these radicles. 

o sum up, the study of the specific heats established by the 
most recent tends to prove that there is 2 pomtive 
characteristic which, it seems to me, di es the elements of 
modem chemistry from its compounds, shows that no known 


compound body ought to be considered as of the game oder as 
an actually simple one, The importance of such a characteristic 


cannot be dd®bted, and it becomes greater on See tho 
mechanical meaning which modern theories ascribe to specific 
hest. This I feel bound to put in evidence. 


Noyertheless, and I ask permission to ance more to this 


appear 
t at the 


decomposable in ano way than our compounds are; as, for 
instance, as Mr. neart, by means of the forces acting 
in coamical space. “Nor does anything rent the sore 
that mch a discovery as that of voltaic electricity 1 enable 
the chemists of the future to overpass the limits which are 
im upon us. : - ; 
posable fiamm en of the matter ania 
our elements, and the p ty of transmuting one an- 
other the so-called elements, can moreover be admitted ‘into 
“the of more or less plansible hypotheses without it 
evemarly emlting that there is a smgle really existing matter 
of which our @ctual elements iepresent unequal states of con- 
` densation. In fact nothing compels us to concerve the existence 
of a final decomposition which shall tend necessarily to reduce 
our elements either to more simple bodies, from the addition of 
of a single ~ 
derable mit. The various states of equilibetan under ich 


our elements, at the atomic weights of the new elements 
would not show simple relation to the atomic weight of the 
element which tad by its metamorphosis produced them, the 
absolute weight alone would remam unaltered thronghoat the 
catena of changes. : 
But I do not wish to insist further on this hypothesis’ of 
matter fundamentally identical, pea multiform ın its appear- 
ances, and characterised in each one of them by a peculiar mode 
of motion, such, in fact, that no smgle one of them can be defi- 
nitely considered as the startmg-pomt of all the others. Never- 
theless, we shall only be too glad if Mr, Lockyer, ree by 
stellar spectral analysis, succeeds in shedding a new upon 
these hypotheses, and conimues to investigate questions which 
M. Dumas raued forty years ago in a book which bas contibuted 
so much to our scientific education, R J.F. 


i re 


SCIENCE IN LIEGE 


have recelved a somewhat bulky volume of Memoirs of 

the Royal Society of Science in Liege (1873), 1m which a 

considerable vanety of subjects comes under notice ; zoology and 
mathematics bemg, perhaps, the most largely represented. 

An Koge, by Prof. Morren, on Jean T re (who 

dled in Toh. is accompanied with a good portrait of that emi- 





quickly developed, and he commenced those lebours to which his 
after life was devoted. In 1835 he became professor of zoology 
at Liege, where he continued tul his death. - Lacordaire was‘ 
voluminous writer, but his summa opns is the Genera der Co 
léopderes, which is remarkable for the minuteness of its details 
and its ngorous truthfulness, : 

For some years past we have heard a great deal about the ser- 
vices which birds render to agriculture by destroying injurious io~ 
secia, The sentiment is widespread, and vigorous measures ot 
bird protection have been taken ın various countries of Europa 
M. Edouard Perris here brings forwad a somewhat opposite 
view, which he by many cunous facts from a long expe- 
riesce of country life. His position is, briefly, the following :— 
I. Burds are congregated in considerable numbers only in the 
migration time in autumn and spring, when insects are very 
much less numerous than in the fine season, The rest of the 
tme Micy re la paira; sparsely distributed, and ráre ini cultiyated 
parts, while the insects come forth en mane to do thelr mis- 
chievous work. 2. Bids destroy insects largely, but these in- 
sects are, in great part, indiffaent, otheis are eminently useful ; 
and the really hurtful destroyed are in very small pro- 
ple ag ag a Poma tha birdé do ne httle service ; end 

often do injury in destroying our carnivorous and parasi 
insects, as well as attacking fruits and seeds. 3 The insects we 
bave most to complain of are, some of them, big enough to brave 
the birds, others are too small to attractthem; others prove dis- 
agreeable as food; many are nocturnal in habits, or, by their 
immobility, escape notice ; some live underground, or in honses ; 
and all have an astonishing fecundity which is quite baffling to 


generally provided with haha 
some 


are extremely 
facts; in the author’s opinion, should greatly | 
modify the ordinary view as to the ntlity of birds in agnculture. 


He ts out that certain natural influences tend to preserve an 
eq inm in the insect world ; such are, famine occanoned by 
the too gieat multipli of individuals, meteorol pheno- 


mena adverse to growth or metamorphosis, the abun- ` 
dant production of parasites. M. Perris does not find fault with 
measures of Se protecion, but objects to the undue mert which 
is assigned to - Ho urges upon farmers the importance of 


.| exercising more discernment m their destructive measures, and of 


ing many animals they often regard as nuisances, such as 


edical men will doubtleæ be interested in two teratological 
observations communicated by Dr, E Charher, One is that 
of a child inferiorly double, or a double fleadelphous monster. 
It is a kind of monstrosity of which Is. Geoffrey Saint-Hularre 
supposed the existence, but of which he did not know any au- 
thentic case. Theo monstrosity is a new variety of pygo- 
melian chicken ; the animgl has two accessory Inmbs joined to 
the normal wing and leg on oneside. Tho forms are represented 
ie para ee fho note ee 
important mathematical paper by M. Brassenr, furnishes 
a ‘‘ new exposition of the principles of the differential and inte- 
gral calculus.” Tho following sentences from a commendatory 
preface by M. Folie, will give some idea of the point of view 
which the author adopts. ‘‘ Of all the modes of conmd the 
differential calculus, we do not know of any more philosophi 


cal 
than that of Newton ; but it requires, to be properly understood, 
paid Sel EE te wc da) EE B We hare, 
Ci Kiowa good enalia who dorer grasped | though th 
had studied at the best sources. The great ail of the dit 
ferential calculus is that it attempts to analyse the {dea of con- 
tmuity; it seeks to express how a function ina continuons 
manner from one state to another; and it is this which 
has given nse to the contradictory idee. of the inGaitely Iitle, to 
the mdirect idea of limits, and to the philosophic idea of Newton. 
remer Doe arole this pu secon ; has succeeded in 


rendering the method of range, who only empléys fmite 
analysis, as convenient in its applicanons, and rons, as that 
of hmits or of fnxions, We will even sa hy method has, 
from the educational point of advantage, over that of 
fluxions, of not requiring any yaical notion ; and, over that 
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of limits, of being much more direct, and not to any 
attack, @.en specious. Instead of analysing the idea of conti- 
nulty he studies two successive states of a continuous function ; 
and continnity only comes in so far as that the difference between 
these two states may become as small as we choose without ever 
becoming #72, as seems to be the case in hmits; or infinitely 
little, in the old signification of the word, a mgmfication simply 
absurd. 

We simply name, in conclusion, the followmg zoological Usts, 
which make up the greater pasto the volume :—Monography of 
the Malabrides, by M. de Marseul ; Synopsis of the Scolytides, 
by M. Chapms; and new or little known Araneides from the 
South of Earope, by M. Simon. 





SCIENTIFIC SERIALS 


Zeitschrift fiir Ethnologie (1873). The fifth number of the jour- 
nal for last year is of leas than average importance to English 
. readers, smce the prmcipal article—a most valuable and com- 
prehensive one on the iptive ethnol of B —is a 
translation of Colonel Dalton’s digest of the offi reports 
drawn as tie fernt Commissioners of the province, 
and published at the cost of the Indian Government. This 
work, Pein supplies information that can nowhere else be found 
in regard to the tribes occupying the Biahmaputra and Gangetic 
valleya, must henceforth be considered as in o to every 
student of Indian ethnology, and the editors of the Zertschyi) 
have done good service in making it known to ther readers. 
an article on a proposed improvement in the methods of crani- 
ometry now in use, Dr. Jhering passes in review the difference 
m the values of the indices, pepe by Blumenbach, Retxi 
Broca, and others, for the defini of Dolichocephalic 
Brachycephalic types. His three mam propositions are briefly 
these :— 1I. All cranial measurements musi be projected in a line 
that is parallel or vertical to the horizontal base of the cranium. 
2, The most important maximum and minimum dimensions 
should be obtained se, and withont reference to distances 
from definite anatomical points. 3. For all parts not in the 
medial plane, the percentage of lengths and heights must be 
gren at the points whee such intersect these diameters, 

: poring i that it is time finally to set amde the theory 
transmitted from Blumenbach, and through Retzius to the pre- 
sent day, that every race possesees at once a special language 
a special type of cranium. According to his viewrt is never possible 
to determme with ceitainty fiom the form of the skull the 
piecise 1ace from which an individual has sprong, and in his 
opmion the problems which ought to engage the attention of 
future students of craniology are the determination of the sem 
cranial of each race ; and the definition of the limits within 
which i varies among different races.- Finally 
the author wishes to show that craniology is not competent to 
determine questions of race, but is merely to be accepted as an 
auxiliary science to an , The learned mimonary, Th. 
J haus, to whom we are indebted for many valuable 
contri to our knowledge of the spoken by the 
outlying tribes of our vast empire in India, gives in this number 
a short account of the language of the Munda Kohls of Chota 
Nagpore. The pecullarıtes of their tongue seem to be a distinct 
duai for all three : the formation of the plmal and dual 
by the addition of an abbreviated form of the third personal pro- 
noun ; the insertion of the letter # with the vocal accent for the 
formation of the plural and dual of certam nouns and adjectives; 
the interpellation of the letter # in the root-syllable of the verb 
to form the abstract nou. The units of the Munda Kohls’ 
numeral system are 10 and 20. The antho describes these 

as kind and simple in thelr social relations with one another. 
err Virchow draws attention to x imen of a synostolic 
cranium os the form has been and described -B 
Davis in his work on “Synostolic aa nae A 
of Man” (Haarlem, 1865). As this skull belonged to a rachitic 
child, and mida skulls, in which the calvaris was entirely obli- 
terated, and the cranial bones wme thickened on , are 
reserved in the Berlin and other Pathologico-Anatomical col- 
ions, and were taken from rachitic subjects, Herr Virchow 
considers that each forms must be held to be quite independent of 
ethnological peculiarities, and that thelr occurrence amongst 
savage o1 abonginal races must be ascribed to the fiequent pre- 
gence amonst them of rachitam—o fact to which Prmer-Bey has 
already. drawn attention, We canno close our notice of the con- 


e 


tents of this number without mentioning an i ing commu- 
nication by Dr. Brehm in to his lence—based on an 
eight years’ acquaintance—of the habits of the Chim under 
confmement. e last individual which fell under his notice, 
and which died at the age of four from poy disease, 
showed, in many iespects, an aptitude ol comprehension, a 
doclity and a capability of practisng the ordinary of 
daily hfe which made the animal an interesting and wholly un- 
objectionable mmate of Dr. Virchow’s house, where he ran 
about with little more surveillance than would have been 
awarded to a human child of the same age. The result of the 
learned author's experience of this, and other individuals of the 
race is, that although not human, there is very wich of the ele- 
ment of humanity m the Chimpanzee. 


Poppende f? s Annalen dar Physik und Chimie No. 9, 
1873.—This number commences with a theoretical examunation, 
by Ge editor, of the action of Holtr’s electrical machines of the 
“second ” kind, tliose being eant which have two discs rotat- 
ing m opposite directions, w in the “first,” gpd more com- 
mon one disc rotates while the other us stationary, The 
author's view is, not thet there is suction, by the conductors, of 
the electncities ed m tho insulators, as commonly sup- 
posed, but con , that electricites separated in the conduc- 
tors, through induction, steam over to the insulators. In this 
way, both modes of excitation, by induction and by inflow 
(Ziustromung), are explained on one pnnciple. The same holds 
good for machines of the first kind.—M. Julias Thomsen con- 
tinnes his ‘‘Thermo-chemical Researches,” inv ing here 
the action of four agents of reduction, and seven of oxidation. 
—Dr. Muller describes a new ent galvanameter and rheo- 
stat, free from the disadvantages of not being equally available 
for currents of all degrees of intenmty, and of waste of ime in 
use. The gelyenomete: differs fiom ordinary ones in the armnge- 
ments for and deadening ; and, in the :heocoid, to neu- 
tralise heating effects with strong cmrents, the wires are sur- 
rounded by distilled water.—There are four papers iefening io 
the “horizontal pendulum ;” in two of which M. Zolner de- 
scribes the instrument as he constructs and uses it, giving seve- 
ral observations made with it, which dicate its gieat sensitive- 
ness. In a third paper he represents that the idea was fist 
conceived by Lorenz Hengler, a writer in ‘‘ Dingler'’s Polytech- 
nisches Journal” in 1832; wile m a fourth noton the subject, 
Prof. Safarik produces evidence.of the same fact, and also shows 
that the bold idea of dem the yanations of gravity and 
of cosmic attractions by observations in one place, 
had already been expiessed and experimented on by Gruithu- 
sen, some -two years before Zollner, vim, in 1817,—M. von 
Bezold communicates the first part of o valuable on the 
law of colour mixtures, and the physiological pnmary colours ; and 
Prof. Clausius discusses a new mechanical proposition with refe- 
rence to stationary motions,—In a note translated from the Itn- 
lian, the question 1s considered by Prof. Roti, Is the electiic 
current an ether current? He agued that if this were the cass, 
then the velocity af pro n ol Ught in a body traversed by 
a galvanic current must be altered by the direction of this curent. 
In his experiments he caused rays from two parallel slits to pass 

two cell-divisions, ively, of a ler gloss 
containing sulphate of anc solution (the thichness of the 
dividing wall being equal to the mterval between the shits). In- 
terference fringes were obtained at the exit of the iays, Four 
electrodes so that 2 current In opposite 
directions in the two this had no effect im displacement 
of the fri M. Roiti concludes that if the galvanic current 
were an ether current, it must have 2 very velocity, less 
than 200 metres per second, which does not agree with the phe- 
nomena of galvanic electricity.—Prof. Mach’s paper on the 
stroboscopic determination of the pitch of tones, deserves the 
attention of musicians and others. 


Der Ne ‘her, Nov. 1873. Anong the botanical notes in 
this number is one on the age mode of growth of woody plants 
in Greenland. M. Kraus finds that these plants often attain 


from absence of starch, infer there is no process of assimilation ; 
and that the cause of change of form in etiolated plants does not 
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He in the suppression of the aseimflattve process, Mr. S ‘t reducible cyclodes ”) whereas the arrives at the _ 
observations on the colour of plants are given.—In result by a direct transformation. — spoke upon the 
and chemistry, we have an account of s by M. hns of the differential AE of diaa am 


eyer 
as to the influence of acos of air on alcoholic fermentation, 
MM. Favre and Valson’s researches on work done in saline solu- 
tions, those of M. Edlund on the electromotive and thermoelec- 
tric forces of metallic alloys with copper, those of MM. Mach 
and Fischer on reflection and refraction of sound, Prof. Maxwell’s 
lecture on mo 


y 
by PA ; and a hypothesis is offered, to account 
for th phenomena mene hee are also biological papers on the 
apparatuses for uction of sound in insects, on qopga 
Tarna of the Swiss laken We irta fote an mi 
Sandberger, on a portion of tha geo E E 
a a e eee ae ormation in the 
Kleinere Mittheilagen. 
Sournal of the Franklin Institui, Dec. 1873.—In thisnumber 
are twoweports of the Committee on the mode of deter- 
the horss-power of steam boilers. A division of 
is a minority in the Committee holding, that the 
power of boilers for stationary engines is pgoperly defined as 
the capability to evaporate a. cubic foot af water per hour from 
and at the temperature of 212° F. ee tary eran 
ten n i while the majodty (4 agaioat 3), consider 

in view of variations of capanty of mme 
varied condit the discontinnance oe fem Bone power, 


Peace iat ie a tote to the manufacture of 
artificial stone.— Wo also find notes on a new h 
car-brake, by Mr, Henderson, and on the yof, 
and Mr. Evans —. the “Items and Norel- 


of resistance up- to a hmit of 
Sait eea ten eats was about seventy-two hours, and to 
a limit of Increase which has a value, in the best iron, of 
eee ae 
ultimate breaking force, 








SOCIETIES AND ACADEMIES 
LONDON 


' Mathematical Society, Jan. 8.—Dr. Hire, F.R.S., presi- 
dent, in the chair.—Mr, J. W. L. Glaisher read a on the 
o raper hni a continued products into continued fractions. 

its origin in a remarkable continued fraction for 
e Sylvester in the Philosophical Transactions for 








eee ee r e 
T32 t 4.6.6.8. a. 
2 0565-77-79 es 
Prof. Sais evel (bu reat A eo 
tion he had previously found of the equation of finite differences 


Users UF 4 Uses 
(a “ shaving ” ail tie detire penarkead oni hie, santo ot 


points ae upon were- all continuons Sacred erpreseed 
es, therefore every furion is really y pero a paap eA 
Sonions and, the k 2j 
d upon Newton’s definition of and Hankel’s remark, 
ind pointed cat tn decemi ole DOT An 
traced ont certain to the methods of Euclid and Archi- 
medes (definition of fourth onal and of area), and closed 
his remarks with a proof of the of velocities. —The 
secrotary read a note from Prof. C on a method of treating 
Bae estion of the most displacement of a 
. Perigal made a remarks on the subject 
ork tine Pommbls (in ae with Prof. Sylvester’s recent 
paper), in the course of which he stated that Peaucillier’s lorenge- 
trammel is a modified of Jopling’s ‘f double cranks” 
trammel, invented about 1822. Tho statement was. impugned 
by Prof. Sylvester and Mr. S. Roberts.—The following papers 
were taken as read :—On Hamilton’s characteristic function for 


a narrow beam of by Prof. J. Clerk-Maxwell,—Preliminary 
account of i ons on the motion of a sold in elliptic 
space, by Prof. Clifford. 

Geolo, Society, Jan. 7.—Prof. Rammy, V.P.R S., 
Vice- in the chai, The following 
were read :—r. “The O of somo of the Lake-basms of 
Cumberland.” — First By J. Clifton Ward, F.G.S. 
After referring to the fact the question of the o of lake- 
basins cannot be satisfactonly discussed unless the th of the 
Takes and tho heigtta of the motnising aro brought ore the 


mind’s eye in their natural proportions, the author sketched out 
the the piyaa of the lakes under discussion (Derwent- 

water, Bassenthwaite, Buttermere, Crammock, and Lowes water), 
and pointed out what must have been their size and 


in w. the lakes now lie, the of the despemt parts of 
the lakes with the points at w from the confluence of several 
ice-streams and the narrowing of the valley, the onward pressure 
of the ice must greatest,—the conclusion was arrived 
at that Prof. s theory was fully supported by these cases, 
and that the im canse of the present lake-basins was the 
ceiver! movement of the old ers, ploughing up their beds, 
to this slight —2. “On Traces of a Great Ice-aheet in 


ign ice-sheet.” Ho gave a table of 
directi Gf iee matea obeetrod Dy him ia the Lake-district, 
and stated that about ee ee ee ee 
direction is nearly N eee 


an. 15.—Mr. George Bentham, F. RS. 
ooker, Pree. R.S., Te a very 


Linnean Society, 
in the chair.—Dr. 





e ordai in oe 
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alterations were adopted by the . The follow- 
ing papers were then read, viz. :—On some Species of Japanese 
Marmo Shells and Fishes which inhabit also the North Atlantic, 
by J. Gwyn Jeffreys, F.R.S. The mollusca noticed by the 
author were procured by Captain St Jobn m H.M.S. Tae 
durmg the years 1871 and 1872, on the coasts of Noith Japan. 
His diedgings varied betweeen 3 and 100 fathoms. After 
ing m review the works of naturalists who had descri the 
marine shells of Japan, and especially the ‘‘ Mollusca Japonica” 
by Dr, Lischke, with reference to those species which are common 
to Japan ond Europe, Alr. Jeffreys proposed to record from 
Captam St. John’s dredgings thirty-nine species, and to give the 
range of depth for such of them as he had obtamed in the Pores- 
pine expeditions of 1869 and 1870, He then offered an ex- 
planation of the occurrence of the same species in the Atlantic 
and Pacific Oceans, by muggesting thatit was probably owing to 
Involuntary transport by tides currents, and not to voluntary 
migration, Very little is known about the duection and force of 
deep sea cunents; bat high northern ies might be trans- 
ported on the one side to Japan, and on the other to Europe, by 
a bifurcation of the great Arctic current, which has been traced 
as far south as the Straits of Gibraltar in the course of the Por- 
cupene expeditions, The entry of northern species into the 
Mediterranean may be accounted for by the former existence of a 
wide channel, or rather an open sea between the lower part of 
the Bay of Biscay and the Gulf of Lyons, which has been satis- 
factory proved, on geological to heve been formed mnce 
the Tertiary epoch. A list of the mollusca referred to in the 
paper was given, with critical remarks, as well as a list of twenty- 
two species of fish which Dr. Gunther communicated as common 
to the Ja Seas and the North Atlantic or Mediterranean. — 
Dr. Carpenter, F.R.S., made some remarks on Ocean- 
carrents, especially with reference to the zones of temperature in 
the North and South Atlantic. He stated that it has been ascer- 
tained that water of 40° F. comes nearer to the surface in the 
i: bate regions than in the north and suuth temperate rones. 
ere are, he believes, zones of all temperatures in all deep seas, 
such as that of 33° F. observed by Capt. St. John between 
Socotra and the elles. He h that Capt. St. John 
would, in his future expeditions, be able to obtain a yery eure 
series of observations of deep-sea temperatmes Di. G. J. 
Allman, F.R.S., said the i all belonged to types 
hitherto considered extinct; and he entered into some descip- 
tion of one of the most remarkable forma—Note on Japanese 
Brachlopoda, by Thomas Davidson, F.R.S., communicated by 
J. Gwyn Jeffreys, F.R.S, 

Chemical Society, Jan. 15.—Prof. Odling, F.R.S., presi- 
dent, in the cheir. Mr, W. C. Roberts handed in a table 
supplementary to his paper read at the last meeting, and con- 
taming complete yses of all the standard tnal plates sull 
extant, dating from A.D. 1477, nemely, 17 gold plates and 14 
nlyer ones—The first paper was “On action of tm- 


D. Tommasi and Mr. R. Meldola. ‘This reaction gives rise to a 
substance callen pkenyl-trtacetamsde, which crystellises in lustrous 
plates, It 1s acted on by nitne acid with production of dinitro- 
paenyl-triacdanide ing in yellow needles—Dr, H. E. 
Armstrong read a note ‘‘On the actionof sodic ethylate on 
ethylic oxalate and other ethereal salts."—‘‘ On the products of 
decomposition of castor oul : I, Sebacid acid,” by Mr. E. Newson. 
An account, of the preparation and properties of pure sebacic 
acid, and of many of its salts, 

Geologists’ Association, Jan. 2.—Henry Woodward, F. R.S., 
president, in the chair.—On the nature and formation of Flint and 
allied bodies, by Ma. M Hawkins Johnson. The object of the 
paper mu to show the nature of several members of a large group 
of ee in sedimentary deposits of different ages, and 

y known as nodules, and described as concre- 
ose specially alluded to were the in from the 
London and idge clays, the flints from the chalk, the iron 

from the chalk, the phosphatic nodules from the gault, the 
y iroustone nodules from the carboniferous series, and the ron- 
stone from the Woolwich beds. By the gentle action of solvents 
the structure of these bodies is ao as to be casly 
examined by the microscope. They are thus found all to 
in d silicified o1 ganic structure, which may be dee ba 
as a net-work of fibres or a mass permeated m every direction 
by anastomosing canals, This structure was dora nes filled 
m with other material, such as carbonate of e 


which are 


lionary. 





particular substance thus filled in depending upon the relauve 
abundance of the substance dissolved in the mterstuial water of 
the surrounding matrix. The mngular goup of concentc 
suiceous circular bands seen upon many fossils, and known as 
orbicular silica, or Beekite marki were also explained. The 
foams on which they occur are imbedded in a matnx more porous 
than themselves a of r constitution, so thet the evapo- 
ration, to which the consolidation of the dissolved silica in their 
poles was manly due, occurred at a numberof points on the 
surface of the fosml, at which points a deposit of silica took 
place fo the central tubercles. The cessation of tion 
was foll by a fresh saturation, with the solution to be again 
evaporated. But as the evaporating pomts were now plugged 
up by the previous deposits, the silica last consolidated was 


deposited around ther and upon them internally 
appes outwardly es @ nng round the tubercles, Alterna- 
tions of these conditions account for the numerous bands seen in 


some of the groups. 


Anthropological Institute, January 13.—Prof. Busk, 
F.R.S., president, in the chair—A paper, by Mr. >. E Peal, 
was read, on the ‘‘ Nagas and tilbes.” The tract 
of country occupied by the Nagas lies mainly between lat. 25° N. 
to 27° 30° N,, and long. 93" 30’ B. to 96° It ıs bounded on 
the east by the counfy of the Singphus or Taingpos, a distinct 
race showing strongly-marked differences in language, phymque, 
and customs; on the north by Assam; and on the west are 
various other tribes, while to the south the boundary is unde- 
fined. The inhabitants of the tract, although all termed Nagas, 
are divided and sub-divided to so great an extent that few 
of the world can t such a minute segregation of innu- 
merable and independent tribes, A common and conspicuous 
feature of the N Kolus, Lushais, and other hill- 
races of that is th 


almost total absence of agricul 
done with the Dad, or P- axe. The mental capacity of 
the Nagas is low, although they exhibit smartness or cunning in 


matters to ordinary life; no individual known to the 
author was able to count beyond ten.—BMi. C. B. Clarke con- 
tributed a paper on the ‘‘ Stone Mopuments of the Khas Hulls.” 
The Kham form a plateau, at a mean elevation of 4,500 


feet above the sea, between the of Amam on the north, 
and Sylhet on the south, and are inhabited by a people quite 
distinct from the neighbouring Hindus, The stones, which are 
profusely scattered over the range of hills are of three kinds: 
the funeral pyres, the kasta contsainmg the jars of ashes, and the 
monumental groups. One great feature of the Khasi sepul- 
ture Js, that the ashes of the family are collected from time to 
time. At first the ashes of a man are kept in a small kust, then, 
after a few years, a ‘faneral ceremony is held, and the ashes 
of the various individuals of the family are collected from the 
smaller kists, The ashes of all the men are collected into one 
earthen jar, those of the women into another, and these two jas 
are placed in one kıst; the jar of the women’s ashes 15 
Paes war tke ege oa ee eee 
the woman is always mistress of the house. 


Rica 


Society of Naturalista, Aug. 27—Dr, Buhse presented some 
growin cimens of £d hA densis, the American aguatc 
weed w since 1836, has appeared and spread over Middle 
and Northern Evrope; and gauve some account of it. Two 
different anslyses of the weed, by Fischer and Liebig, show a 
large proportion of salts in its ashes, and also how widely the 
‘roporuon of its constituents varies with the nature of the waicr 

which the plant grows. 

Sept. 17— M. Schweder directed attention to a fossil egg now 
in the St. Petersburg Museum. It was found in the Chersoneso 


' Government a few years ago, and has been secured for 1,000 


roubles (say 166/.). It is 18cm. length, and 15cm, short dia- 


mica, 
bisulphide of ion, phosphate of lime, carbonate of ihon, &c., the | meter ; its capacity is reckoned equal to that of 40 to 44 hen's 
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a Itis thus , but'much smaller bat, wife ell in lace, assumed these forms by disintegration 
the gftn] Aia sore tidal | Waters: he fece gr toe at te nak 

Various p specimens were presented, peer did not produce the great mass of the drift 

: material by mechanical action in and grinding down 
VIENNA the solid rocks, but has merely carried forward and commingled 


Salemi or aoe Sopa ae ol guise 
Soest i Be any be explained. by ie 

nerves of the ampulli of the semicircular respond to 
every Sadie (which commonly involves s tenting of. the con- 
tents of the canal), with a sensation of tuming.—Dr. Boué gave 
results of 33 years observations an the circumstances s 

lig strokes. He points out that the lightning often strikes 
low objects thougt higher may be noei ; a and he considers that 
constancy of course, in thunder clouds (from presence of moun- 
tain chams, &c.) and repeated, at particular points, 
may afford an attraction, viz. of 
subterranea masses of metal in certain E eck Niem- 
techik made a communication on the construction of an ellipse 
inscribed ın a circle, centre and tangent being given. 

Nov. 13.—Prof, Pfanndler described three forms of ap 
he had devised for sh othe M, Scan gave a paper on 
ing at right angles to other,—M. St gaye a paper on 
described. From. the formule of his dynami theary of 
he calculates the mean courses of the -molecules of ether 
and sulphoretted h en from one collision to the next ; these 

are 23 and 32 res vely, the millonth ofa milHmetre 
` taken as unit; also, trom these, tho of the molo- 
cales ; which are 0'9 and 0'7. 

Nov. 20.—M. Puschl piesented a paper on the co-motion 
(Aditbeweruszg) of light in moved media. He states the fi 
conclusions : (1) ugh participation of the pondersble atoms 
in pro o t, the latter may, in various be 

bat in no case is i considerably accelereted, 
(2) The specific refractive power of a body ıs connected with 
the substance of its atoms, and independent of its density, so long 
as the intern nature of the atom substance remains the same. 
(3) The intemal nature of atoms is modifiable through external 
pressure, crystallisation, solution, mixture, and especially cho- 
mical action.® (4) The ether waves sent ont from substances 
themselves are not produced immediately through the motions of 
the atoms asa whole, bat mediately, through correspanding dis- 
turbances and concussions of the atom substance, which vibrates 
in the natural to it, ing to the specific elasticity and 
the dimensions of the atoms.—Prof. Luess read a paper on the 
uskes of Souther It#ly. He specified some points, in 
Se ead neighbo islands, from which shocks spread 
radially in various directions (Etna, however, not being one of 
these centres) ; m other cases the earthquakes seamed to take a 
quite irregular course.—Dr. Weins made some observations 
ee comot ae pe ee and 
Winnecke with Comet 1818 I.—M. Payer presented some fossils 
brought by the Weyprecht expedition from Spitzbergen. 


Boston, U.S. 


Natural History Bociety, Noy. 19, Le Soa on EF. W. 

Putman gave an account of the anatomy of 

it with that of Myxine (known as hag-fish), illus- 
dissections, sho 


trating his remarks with series of the brun, 
» intestine, ovary, Hyer, h mcs, &e. 
These two genera of fishes form the family of Myrinide, and 


although they can be readily 
and of the brandial outlets, and 


drift, From tho facts noted the following inferences may be 
drawn :—{1) The time which has elapsed since the close 
drift must be very short compared with the 5, 
during which the solid ledges were by chemical 
aod atmospheric agencies, 2) Boulders of the drift do not, in 
general, owe their rounded fo.ms to attmtlon by glacial action, 


the materials already — 
extract from a leiter dated St John’ Noy. 10, 
srologit of Newbaad 


indy to Pr from Mr, Alexander Murray, 


the seme in his possession. The tentacle measured on October 
31, having then been several days in brine and shronk in 
consequence, seventeen fect, but aras to have measured -~ 
nineteen feet previously. 


PARIS 


effects of water and other Hquids 
the distnbation of magnstism in soft iron, by M, Jamwn.—On 
the heat set free by the combination of nitrogen with oxygen, by 
of the anterior limba of the 


—On the phy- 
Ss sora nt econ a difacelon probleris On the ph- 
on the alr, by M. Marey.—Organ compared with andro- 
genesia (1 gh chp art relation) natural affinities (class of 
rucifers), by M. Ad, Chatin, On the transformation of the 


into a tonometer, and on its use for detey the 


absolute number of vibrętions, by M. A. Terquem.—On chloral 
and its combinations with albuminous’ substances, by ae 
Personne,-On an acoustic , by M J. 

This instioment depends on of wave-length of a 
sonorous wave when the vi air is heated.—On a re-ogent 


paper for detecting urea, by M. Musculus,—-On the formation of 
gum in fruit trees, by M. Ed. Prillieux.—Researches on the 
lands of Resa rwdiginesa and on their pontents, by M, R, 
if ig Oa orena ceric naan 7 Fae 
M. F. Lucas.—On theorems of indeterminate analysis, by Father 


light, 


ating beak ote eae eee ce paper, or one 
solution and the neutral liquid were uel onan other intro- 
duced in the same way, or the solutions were diffused into each 
other through a dialyser.— Notes on the storms of the year 1869, 
by M Fron: 
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THE DUTY OF ELECTORS 


N» his address to his Greenwich constituents Mr. 
Gladstone has undoubtedly attacked a weak point 
of human nature, by his announcement of a large balance, 
the promise of the removal of the income-tax, and other 
reductions in taxation; but those who really have the 
welfare of their country at heart cannot help feel- 
ing that, by making one doubtful good all-prominent, 
he has placed too far in the background many of those 
points which are daily becoming of more and more im- 
portance to the national welfare. Our country depends 
for its high postion among nations, not only on 
its resources in coal and iron, but also, and more 
securely, on the mental capacity of its people, whose pecu- 
liarity is that they have the power of always using the re- 
sourcesat their disposal to betteradvantage than any others. 
We in nearly all cases have taken the lead ininvention, A 
discovery, for instance, is made by which the amount of 
coal required to produce a certain amount of useful work 
is diminished greatly ; this 1s adopted by others of our- 
selves, and is gradually spread to other countries, not 
however before sufficient time has elapsed to place us on 
the way to another method, which will have as great ad- 
vantages over the new one as that had over the one which 
preceded it. There are those amongst us who, with our 
national tendency to depreciate our own abilities and 
resources, carefully compile statistics show that our 
gradual decline and destruction are inevitable in a certain 
definite number of years. They, however, inevitably leave 
out of the question the potentiality, as it may be termed, 
of the Bnttsh brain. 

But how is it that we are able to maintain this high 

position of progressive discovery ? This is a question which 
may be well asked. The answeris not difficult to find. 
lt is on account of the thoroughness of the work done by 
some of the scientific members of the community, who 
but too often use their best efforts, involuntanly though 
it may be, tothe working out of those inductions which 
lead to the discovery of new methods that prove so in- 
valuable to their fellow-creatures, and so often unre- 
munerative to themselves. There are many who must 
feel that itis not too early to make it a part of all Govern- 
ment legislation, that more stress be laid on and more 
direct pecuniary assistance be given to such unremunera- 
tive scientific work, and encouragement offered for the 
production of it in greater quantity, so as to secure 
more of its invaluable results. 

It may be said, and it is said by some, that we have gone 
on very well as yet without any great encouragement in this 
direction ; but this is the old argument over again ; we are 
now in avery different position to what we were formerly. 
When Science was in its infancy, it was not so essential 

to the production of good work that those who made the 
greatest strides should know much of the investigations 
of those who preceded them, nor of the principles of the 
sciences, by the employment of which alone they can 
expect to advance. But the last half century has been so 
prolific in scientific method and detail, that any one 
ignorant of all its branches, however great his ability, can 
have little or no chance of making fresh improvements or 
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discoveries. What was not essential fortnerly is essential 
now; and just as the standard of general education is 
much higher at the present time than it was some years 
ago, so must the scientific education be. 

But there is only one method of improving scientific 
education satisfactorily, and that is by making scientific 
work more possible and lucrative. A young man does not 
commence physics cr chemustry or biology until he has 
really begun the battle of life ; his mind is scarcely fit for 
it before ; he must therefore, when he takes them up, see 
clearly a livelihood ahead. Such a livelihood at present is 
little more thana phantom. The prospect of a post in any 
Government institution, such as the British. Museum, for 
example,is, to say the most, to scarcely a pittance, and there 
are many of the best wor who would undergo many 
privations rather than have to devote the part of 
their lives to the drudgery of an educational appointment, 
Most scientific men do not expect to become rich on 
their avocation; the inherent pleasure of their subject 
compensates to a certain extent for the diminished in- 
come; but they must live, and living means more than 
obtaining an income which is insufficient to allow of their 
maintaining the social position to which they are born, 
or to which their education has brought them. 

Such being the case, ought not the nation ina fresh 
Parliamentary election to lay some stress on the im- 
provements that are indispensable for the healthy 
progress of scientific thought? Why does Mr. Glad- 
stone’s interest in the higher Education begin and end 
with Ireland—can it have any reference to party ques- 
tions? Why is there all too slight a reference to the 
University question and no reference at all to the Report 
of the Royal Commission which has recently beenfissued—~ 
is it because Mr. Gladstone knows that there are many 
Conservatives much more liberal and large-‘minded than 
the Liberals themselves on this subject? 

Is there no feeling throughout the country on the sub- 
ject of Museums, or the ever-growing necessity for a 
Minister of Education? Mr, Gladstone may well be 
excused from referring to these topics in his “prolix” 
manifesto, but are all the Constituencies to neglect them ?, 
Is the Sectarian or the Licensed-Victualler to be the only 
man who shall require his candidate to render a reason— 
to state his views? Our point is, that every voter in the 
kingdom has now an opportunity of helping on the cause 
of Science and Education by insisting upon his repre- 
sentative having ideas—and right ideas—on these ques- 
tions, 

Why should there not, among the numerous influ. 
ential scientific societies which are spread through the 
country, be formed organised committees whose duty 
shall be to use their influence in representing their re- 
quirements to the candidates for parliamentary election, 
and doing all in their power to get their wants respected 
and complied with? Again, why should not those bodies, 
like the University of London, with a large number of 
scientific voters, and a representative, do all in their 
power to return for their member one who has the 
interests of Science and the higher education at 
heart, and who will do all he can to put these 
interests in the best light? That such will not be done 
by the University of London at least, will be evident if 
Mr. Lowe is again returned as their member at the 
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coming election ; for. his principles 'of action are under- 
stood ; his views with regard to the Universities and the 
higher teaching generally are known ; and his unwilling- 
ness, even to consider the desirability of raising the 
salaries of -the scientific officers of the British Mu- 


~ seum to the level of those of ordinary Government 


officials is before the world. There is no doubt that he 
has forfeited all claim; to the support either of the 
Scientific or the Medical Graduates of the important 
Corporation which he represents, ` 








| PHYSICAL GEOGRAPHY 
Physical Geography, in tts Relation to the Prevailing 
Winds and Currents. By Jobn Knox Laughton, M.A., 
F.R.A.S., Mathematical gnd Naval Instructor at the 
; Royal Naval College. Second Ed. (J.D. Potter, 1873.) 
`The Ocean: tts Tides ana Currents, and ther Causes. 


“By William Leighton Jordan. (Longmans, 1873): 


HE first part of Mr. Langhton’s work consists of a 
"comprehensive and valuable summary of*the pre- 
sent state of our knowledge of the prevailing Winds in 
different parts of the globe; on the basis of which he 
‘proceeds to examine into the commonly-received theory 
of Atmospheric Circulation, and pronounces that “it de- 
scribes the phenomena which do not exist, and misreprey 
a ` . 

sents, or does not account for, phenomena which do.” 
The second part treats of the Currents of the Ocean ; 
and these (folléwing Major Rennell) he attributes for the 


. most part to the winds prevailing in the localities in 


which they originate, their effects being variously modi- 
fied by coast-lines, the meeting of other currents, &c, 
We believe that he is quite justified in upholding this 
` general doctrine, and in repudiating the notion of Captain 
Maury thaedifferences of temperature, excess of evapo- 
ration, &c., can sustain the Gulf Stream or any great 
oceanic current. But he rides his hobby a great deal too- 
hard, when he affirms that under no circumstances can 
these agencies produce currents; going so far as to 
attribute the in-current ðf the Strait of Gibraltar to the 
vis-d-tergo of the Gulf Stream. As well might he attri- 


’ bute to it the constant current which sets over the bar of 


the Karaboghax or Black Gulf on the eastern side of 
- the Caspian, and carries (according to the computation of 
Von Bar) 350,000 tons of salt a day into this great natural 
salt-pan, the water (which the natives fancy must have 
some subterranean outlet) being all got rid of by‘evapo- 


“ration. According to Sir John Herschel’s computations, 


the excess of evaporation from the Mediterranean area, 


over the return of water by rain, would require ‘we/vs ` 
~ Ntles to supply it; and as there is only one Nile, and-as 


Captain Whartan’s recent researches in the Dardanelles 
show that the Black’Sea sends very little of its river- 
water into the Mediterranean (the supply poured in by 
the Danube, the Don, the Dnieper, and the Dniester, 
being very little more than sufficient to make up for the 
evaporation of the“Black Sea itself), it is obvious that an 
enormous deficiency must exist, after every allowance has 
been made for the Rhone, the Ebro, and the Po, which 
are the only considerable rivers, beside the Nile, that 
pour their waters direct into the Mediterranean basin. _ 
Mr, Langhton does not seem to have made himself as 


l well acquainted as a Government naval instructor might 


have been expected to be, with recent contributions to 
Oceanic Hydrography. Thus he repeats the statement of ` 
his first edition, that the Gulf Stream rushes through the 
Florida Channel at a rate varying from 80 to 120 miles a 
day ; whereas the Admiralty Pilot Chart, based on the 
most trustworthy information, makes the annual average 
only 48 miles per day. He does not deign to notice the 
arguments adduced by Dr. Carpenter in his last report to 
the Royal Society, which have satisfied many eminent 
authorities that the amelioration of the climate of North 
Western Ewope is due, not to the drue Gulf Stream or 
Florida Current, but toa slow north-easterly movement of 
warm water sustained by thermal influences alone, He 
repeats (p. 200) the old fallacy that the cold of the ocean- . 
bottom is “ due to the great depth, to the impermeability 
of water by the sun’s rays ;” as if this Had not been dis- . 
proved by the fact, that the bottom-temperature.of the 
Mediterranean, at depths ranging to 2,000 fathoms, is 
from 54° to 56°, whilst that of the Atlantic at similar 
depths and under the same parallel is swenty degrest 
lower. And in p. 250 he makes the astounding stafement 
that “the gradual closing up of the channels [through - 
which the Gulf Stream flows], by the ceaseless work of the 
polypes, has, by diminishing the outlet, increased the force 
of the siream ;” which is tantamount to saying that the 
stream of water which issues from a fire-engine hasa. 
greater ‘force than that which works its pumps! If we 
had only,to narrow an outlet to create force, we need not 
be afraid of the exhaustion of our coal. / : 

We recommend Mr. Langhton, before he issues another 
edition of his book, to dismiss from his mind, if he can, 
all prejudice in favour of his particular theory, and to 
open his mind more fully to the evidence of a vertical 
Oceanic circulation; which he already partly admits, and 
which is not in the least inconsistent with his fundamental 
principle (in which we entirely accord) of the maintenance 
of the Aorisontal circulation of the great Ocean-basins by 
the movements of the atmosphere. 

The title of Mr. Jordan’s book is very misleading ; for, 
although professing to treat of the tides and currents of 
the Ocean, he devotes the greater part of his 344 octavo 
pages to an-exposition of what may be called the Jor~ 
danian (in opposition to the Newtonia) system of Astro- 
nomy. This system is based on the doctrine of insertion, 
by which Mr. J. means the inherent tendency of all mo- 
tion to come to an end. The only motor force he admits 
is that of gravitation ; and he considers himself to have 
proved that the revolutions of the planets round the sun are ' 
due to the opposition between solar gravitation and astral 
gravitation, “so that, in their courses, ‘they are borne 
smoothly along the lines of equilibrium lying between 
opposing forces of gravitation.” He ‘also maintains that - 
“the rotation of -a sphere tends to cause surrounding ~ 
bodies to revolve around it,;” and that, in this manner, 
the rotation of the earth from west to east tends to carry 
the moon in the seme direction, its “lagging behind * 
beng due to “astral gravitation.” : 

7 The application ‘of Mr. Jordan’s theory of inertion to 
the movements of the oceah is very obvious, Reasoning 
upon the fact that -when a vessel containing water is 
made to rotate, “the water tends to maintain its posi- 
tion, and therefore has a relative motion over the surface 
of the vessel in the opposite direction to that in which 


, 
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the vessel is moved,” Mr. Jordan supposes that this will 
always be so; and that the tendency of ocean-water to 
be left behind is the great source of tides and currents, 
But if he will try the experiment of continued rotation, 
especially with a vessel havng not a smooth but an irre- 
gular interior, he will find that after a time the water 
Totates as fast as the vessel itself, and partakes of its 
- momentum. Were it otherwise in the case of the Earth, 
no rock could withstand the abrading power of the mass 
of water which would be constantly impelled against its 
eastern face—not only on the surface, as in the case of 
the trade-wind current, but at its greatest depths, That 
Ocean-water not changing its place northwards or south- 
wards, does fully partake of the Earth’s motion, and 
does nof tend to lag behind, is proved by the exceptional 
cases in which a flow of water moving towards either Pole 
tends eastwards in virtue of its excess of easterly momen- 
tum, and in which a flow moving towards the Equator 
tends astwards in virtue of its deficiency in easterly 
momentum. The Challenger temperature-sections of the 
Atlantic show this to be the case with the cold-stratum 
beneath the Gulf Stream, which comes to the surface 
along the Atlantic sea-board of the United States; a 
similar “cold wall” has been found by our Naval 
Surveyor, Capt. St. John, to intervene between the Kuro 
Siwo (which is the counterpart of the Gulf Stream in the 
Pacific) and the eastern coast of Japan; and the recent 
researches of Dr. Meyer have shown that even in the 
North Sea a like upward movement of the colder under- 
stratum is distinctly traceable along the eastern shores of 
Britain, and still more on the eastern slope of the Dogger 
Bank, 

It would be quite useless to either follow Mr. Jordan 
through his detailed application of a theory which is so 
completely baseless, or to examine into the validity of his 
criticisms of the views of others. He is obviously a man 
possessed, like the notorious upholder of the earth’s flat- 
ness, by a “dominant idea ” which nothing will dispel; and 
all we can do is to warn our readers that his book is 
good for nothing, except as a warning example of mis- 
directed ingenuity, 





ANIMAL MECHANICS 


Principles of Animat Mechanics, By the Rey. S. 
Haughton, F.R.S. (Longmans, Green and Co.) 
THIS formidable volume has four languages on the 

very title-page, and bristles throughout with nume- 
rical calculations, analytical formule, and geometrical 
constructions. When, in addition, we record that it con- 
tains anatomical details, teleological postulates, hints on 
the best mode of hanging, &c., it will be obvious that no 
one man can be expected to be able to pronounce upon 
its value from more than a few of the possible points of 
view. 

We are told in the Preface that the object of the work 
is to show “the mutual advantages obtainable by ana- 
tomists and geometers from a combination of the sciences 
which they cultivate. Anatomists will gain by the in- 
creased precision which numerical statements must give 
to their observations, and geometers will find in anatomy 
a new field of problems opened out to therr investigation.” 
Surely there is nothing new in this statement! Every 
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anatomist worthy of the name strives after the greatest 
attainable precision in those observations in which it is 
requisite, and many able mathematicians have treated of 
anatomical problems. But passing this over, we are 
obliged to say that Dr. Haughton’s mathematics are barely 
such as are calculated to attract the anatomist When 
writing for a class of persons who, at the best, rarely 
know more than the merest elements of mathematics- 
surely it would be well to use the sim plest processes which 
will suffice. This is not Dr. Haughton’s method; he 
rather acts on the principle of making an investigation as 
showy as possible by the introduction of an immense 
quantity of quite superfJuous analysis. This is, no doubt, 
calculated to impress the majority of readers with an idea 
of the authors profundity,; and, though even very ordi- 
nary mathematicians will find no reason to ghare this im- 
pression, we cannot understand the necessity for putting 
such a threatening barrier in the way of the poor anato- 
mist who wishes go understand the reasons here assigned 
why muscles have the particular forms which it is part of 
his business to examine, describe, and classify. 

Excellent instances of this peculiarity of the work may 
be given in great numbers, but one must suffice. Take 
the investigation in p. 239, which is given to prove that no 
work 1s done by a quadrilateral muscle when one of the 
bones acted on revolves about a certain given point. The 
result given in the text follows instantly from the most 
elementary geometry, if a single additional line be inserted 
in the woodcut; always, however, providing that the 
reader is prepared to allow the following postulates, which 


‘may, perhaps, not be very readily assented to, but which 


are as necessary for the elementary geometry as for the 
pompous analysis, The first is, that when muscular 
fibres are extended, as much negative work is done by 
them as there is done of positive work #hen they con- 
tract by the same amount! The second is, that in a plane 
quadrilateral muscle the fibres run in lines which, if pro- 
duced, would all meet in the intersection of the lines 
joining the ends of ther places of attachment to the 
bones, and that they are uniformly distributed radially 
from this point. Postulates of this kind are, indeed, very 
common throughout the work. 

The three great features of novelty in the work, so far as 
we can perceive—in addition to the very numerous, and 
obviously careful, determinations of the weights, &c., of 
corresponding muscles in various beasts, birds, and fishes 
—are the Law of Fatigue, a grand teleological Postsate, 
and the Principle of Least Action. 

These are enunciated as follows, the third as applied 
to the heart :— 

“ When the same muscle (or group of muscles) is kept 
in constant action until fag sets in, the total work 
done, multiplied by the rate of work, is constant,” 

“The Framer of the Universe (Anuoupyde rod xocpoi) 
has constructed all muscles u ee the principle that each 
shall perform the maximum of Work possible for it under 
the given external conditions.” 

“ The arrangement of the fibres of the heart must be 
such as to allow each fibre to contract tothe fullest extent 
required by the law of muscular contraction.” 

As a simple comment on the first of these, rendered 
very instructive by the insight it affords us into the 
general cogency of the authors reasoning, take the fol- 
lowing 
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“Tf any man wishes for a simple of the in- | we are afforded only the most vague outline, drawn in a 
feriority of the endurance of his as confused and book-making way. One remarkable and 


with those of a woman, let him carry a child on his arm 
for the same time that his wife or nurse can do (sic) with 
ease, and he will find himself much fatigued.” 

In this striking passage, for “a woman” read “another 
man ;” for “wife or nurse” read S eae for 
“child” read “ seck of coals ;” and for “arm” “back.” 
It is still obviously true | -Many other, pethaps even more 
remarkable, forms of this statement will present them- 
selves to the intelligent reader. 

We had marked for comment orquotation a great number 
of passages, but considering the characteristic qualities 
-of the specimens we. have given, we think the reader who 
ishes more may safely be left to seek them in the work 
itself. Perhaps the most cunious point we have not yet 
alluded to isgthe author's calculation of the force which 
can be exerted by the abdominal muscles, In his first 
publication of this astonishing result he adopted seriously 
a quotation from Steme which Duncaa, writing on the 


forces employed in parturition, had used (in its original. 


intention) as a mere joke; and in the work before us, in 
spite of all that has been done, especially by Duncen and 
Schaty, since that first publication of his, Dr. Haughton 
still gravely writes :— 
go bee thuk on er paoman more 
a quarter of a ton pressure can brought to 

upon a child that refuses to come into the 
world in the manner.” 

It is only necessary to explaiñ that this is assigned not 
as the whole pressure on the surface of the child, but 
merely as the corhponent in the direction of its motion | 


oa s 
POLAR EXPLORATION 
The Gateway%o the Polynia: A Voyage to Spitsbergen. 
From the Journal of John C. Wells, RN. With nume- 
rous Illustrations. (London, 1873. 8vo, pp. 355.) 

VERY fresh book on the Arctic Regions helps to 
awaken the dormant interest of the public in the 
question of Polar Exploration, and from that point of 
view this volume commands our attention. From no 
other, however, can we recommend it. The “rapid 
~ aketch of Arctic voyages” contained in the introductory 
chapter is rapid indeed—we might also add vapid—and 
it is followed by a disquisition on things in general in 
which some of the statements are true and a few of them 
new, though the new and the true do not seem to be 
always successfully combined. Of course it was not to 
be expected: that the masterly summary of the progress 
of northern discovery given by Richardson in his well- 
known “ Polar Regions” should be excelled or equalled, 
but we had a right, we conceive, to look for a few more 
details than we get of the American, German, and espe- 
cially of the Swedish expeditions executed since Sir 
John’s work appeared. “But even letting that pass, we 
, should have, been contented with a plain” narrative of 
Capt. Wells’s own “ Voyage,” whereas we have nothing of 
the sort. We are told, it is true, that he sailed in the 
yacht Sampson, that he left this country in May 18732, 
and, after reaching lat. 804°, returned in the follow- 
'. ing September—facts which any of our readers may 
find if they take the trouble of looking back into our 
columns ; but of the incidents and results of the voyage 


suggestive fact is to be noticed. The name of the owner 
of the yacht never appears in regard to this voyage! 
Little bits of what may once have been written in a 
journal pieced together with stories more or less (and 
rather less than more) connected with the subject, such 
as that of the building of Scalloway Castle (imperfectly . 
told by the way)}—yarns spun by old whalers and sailors 
—scraps of zoology, botany, geography, and meteorology 
(some of them incorrect)—long extracts from Parry's wel- 
known “Voyage "—the whole jumbled into one chaotic 
mass, from which it is difficult to derive any clear know- 
ledge of what belongs to the writer of the “ Journal,” and 
what has been drawn from other authors. We-are 
treated to certain woodcuts, the like of which were the 
wonder of dur childhood, such as that of the Right 
Whale (p. 64) ; but whether Captain Wells saw a Right 
Whale, or knows one when he sees jit, we don't profess to 
say, and this particular portrait is simply named “ Whale.” 
The cut representing “ Whales’ Food” (p. 82) is alto- 
gether wrong ; whales would fare badly if they only swal- 
lowed such nourishment as the Aydrosoa ‘there figured, 
and the author might have learnt better from old 
Friderich Martens, two hundred years ago, Shetlanders 
are said (p. 71) to be a “branch of the Celtic family.” 
The Reindeer figured (to face p. 223) were certainly not 
drawn from Spitzbergen examples, and most parts of the 
book indeed might almost Just as well have been written 
by a man who had never been to that country. 

But perhaps all this may be looked upon as trifling. 
Capt. Wells’s great object is to urge the claims of the 
Spitrbergen over the Smith’s Sound route for future Arctic 
discovery. On this question much has been written and 
spoken ; and though the opinion of experts is overwhelm- 
ingly strong in favour of the latter, the former is not to be 
dismissed in the off-hand way im which it frequently is. 
Impossible as it may seem, we wish to reconcile the ad- 
herents of either creed. Capt. Wells, we think, is not the 
ablest of advocates. He omits putting the point as 
strongly as it ought to be put, indeed his theory is utterly 
opposed to it, In his map all the space encircled by the ' 
85th parallel is marked “ Polynia,” and an arrow-head 
obligingly informs us that “the gateway to the Pole” lies 
in long. 10° E. To force this gateway by steamer would 
seem to be his advice. Now we cannot agree with him 
here, for the idea of a great extent of perpetually open 
water, which is the essence of the notion of a Polysda, is 
a mere assumption, against which much seems to militate. 
Now there are two entirely different things for the Arctic 
discoverer to do. If his object be merely to reach the Pole 
by the cheapest and easiest means, our belief is that there is 
ho way better than the Spitrbergen route, but one cannot 
expect to do it by water. The expedition should winter 
in the north of Spitzbergen, or on one of the outlying 
islets, and sledge-parties should be sent in early spring 
over the ice to reach the goal, and return with all possible 
speed. But if the object be to make a really satisfactory 
exploration, then the almost perfect agreement of Arctic 
authorities declares for Smith’s Sound. It is possible 
that the Spitrbergen route might be accomplished by 
private enterprise, but for the other a Government expe- 
dition is essential, On parting with Captain Wells, we are 
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glad to find we agree with him on one point :—“ We want a 
new motive to rouse up the spirit of the nation and Go- 
vernment ; and what higher and nobler one can be found 
than the search for truth and the advancement of 
Science? This js the duty of a Government, to promote 
the national welfare ; and one of the surest ways in which 
this can be done is by encouraging scientific efforts... . 
There are few ways in which this spirit can be better 
fostered than by Polar exploiation ; and so popular 1s 
- such service amongst our sailors, more especially Arctic 
sailors, that hundreds of them volunteer to go when any 
project of this kind is afloat. From this point of view, 
the exploration of the higher latitudes is a matter for 
Government, and not for private enterprise ” (pp. 2, 3). 





-OUR BOOK SHELF 


Portis in the Polar Seas. True Stories of Arctic Adven- 
ture and Discovery : A Book for the Young. By Mrs. 
Chisholm, authoress of “ Rana; or, the Story of a Frog,” 
&c. (London : John Murray, 1874.) - 


THIS is one of the best books of the kind we have met 
with. It is written for the young, but Mrs. Chisholm has 
wisely made no attempt to “write down ” to the supposed 
mean capacity of the little folks ; she tells her intensely 
interes story jn simple, unaffected, clear, forcible 
English. Indeed, were it not for the occasional interrup- 
tive questions and remarks of the group ef youngsters to 
whom the authoress is sup to be telling her story, 
one would naturally fancy that the book, lke “ Gulliver’s 
Travels” and “ Robinson Crusoe” had been written for 
all who can understand plain English. Mrs. Chisholm, 
in her opening chapter, “ Life with the Esquimaux,” 
gives many details con the habits of that 
ape taken mainly from the late unfortunate Captain 

3 account of his residence among them. After 
another brief chapter on “ North-East vonga oe 
enters upon the history of Arctic discovery on the Ameri- 
can side, and with the greatest care and clearness, tells 
what the pnocipal explorers, from Frobisher down to 
Hall, have done to make known to us the outline of the 
lands and seas of those mysterious northern regions. In 
doing so the authoress’s object is something more than 
merely to fascinate and thrill her readers by a narrative 
of strange adventures by flood and field ; while there is no 
apparent attempt at making the story a vehicle for con- 
veying useful information, yet Mrs, Chisholm to 
convey, in an impressive manner, a gieat amount of know- 
ledge of the geography, natural history, and meteorology 
of the Polar Regions. Indeed it would be difficult to 
devise a better method than is here followed, with the 
assistance of two excellent maps, of teaching the geo- 
graphy of Arctic America. As might be expected, the 
greater part of the book is occupied with modern voyages, 
mainly those of Parry, the Rosses, Franklin, and the 
Franklin Search parties. “Uncle George” gives a good 
deal of information concerning the whale-fishery, and also 
an account of Parry’s boat voyage to the north of Spitz- 
bergen. Besides the two maps already referred to, the 
volume contains many beautiful ilustrations. Per- 
haps it was scarcely recessaiy to make the children 
interrupt the story-teller so frequently with their ques- 
tions ; indeed the story is so attractively told that such 
diversions are sometimes uritating. But this is a small 
matter ; the work as a whole is capitally done, thoroughly 
interesting, healthy, and full of information. 


Historische Fragen mit Hulfe der Naturwissenschaften 
beantwortet, von Dr. Karl Ernst v. Baer. 

Studien aus dem Gebiele der Naturwissenschafien, von 
Dr. K. E, v. Baer, Part Il, Sec. 1. (St. Petersburg, 1873.) 


Tue “ Historic Questions,” just published by this eminent 
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ist, aim at solving by evidence from natural history 
certain disputed traditions which have puzzled historical 
critics. The first subject remarked on is the “swan’s 
song,” which seems so fanciful a myth to western nations 
accustomed only to the songless swap, which the Russians 
call shsptin, the “ hisser,” but not to the other swan, which 
they name 4/tkftn, the “ caller,” whose melancholy notes 
are so often heard by travellers in North-East Europe and 
North Asia ; it is stated on no less authority than that of 
Pallas, that the swans utter these tones when mortally 
wounded. Next follows an examination of the voyages 
of Odysseus, made with the view of ascertaining how 
much of ancient geography is embodied in the Homeric 
narrative, According to Dr. v. Baers map, several locali- 
ties of the ideal voyage are to be traced in the Black Sea, 
at whose entrance are Skylla and Charybdis and the 
Symplegades, while the Lestrygonians dwelt in the 
Ronee and Kimmerian darkness began at the openin 
into the Sea of Azof. Lastly, the locality of the Dibli 


Ophir ıs discussed ; Dr. v. Baer finds it in the Peninsula 
of Malacca. ; 
In the coll “ Studies” we find a German version 


of a paper dating from 1248, on the Influence of External 
Nature on the Social Relations i nae Tie pat is 
dated Berlin, 1866, on Purpose in the Processes of Nature, 
in which he gives the name of éleophoby to the fear he 
observes among some naturalists of recognising an object 
or purpose in Nature. Dr. v. Baer’s doctrine is summed 
up in a passage reproduced, with slight alteration, from 
his own wñtngs 33 years ago: “ Thus the earth is but 
the seed-bed in which the spiritual inheritance of man in- 
creases, and the history of Nature is but the history of 
continuous victory of Spirit over Matter. This is the 
fundamental idea of Creation, for the satisfaction or 
rather for the attainment of which individuals and scites 
of generations must disappear, that the future may be 
buik on the framework of an immeasurable past.” The 
concluding paper is on Rivers and their Action, a contri- 
bution to physical geography in which arguments as to 
the antiquity of man founded on the presence of human 
relics in river-beds or deltas are treated as of little 
account. 








LETTERS TO THE EDITOR 


[The Editer does not hold hisself responsible for opinions ea pressed 
by his correspondents, No notice is laken ef anovymons 
com mestications, ]- 

Prof, Barrett and Sensitive Flames 


THOUGH my memory fails to recall the fact, I cannot, with 
Prof. Barrett’s letter before me, refuse to believe that he sent me 
the paper to which he refers. 

Perhaps I ought to have known what Mr. Banett had been 
doing before large audiences, but | regret to say that I did not. 
My excellent assutant, Mr. Cottell, first heard of Ar. Danett’s 
experiments from one of my own audience, and steps Lad been 
taken to do Mr. Barrett justice before his letter appeared. “Ihat 
act he has anticipated by very ably and very modesily doing 
Justice to himself 





J. TYNDALL 
Remarkable Fossils 


ONE of the most remarkable collections of Wenlden fossils 
ever seen, was lately on loan for a few days to the exhibition 
then open at Horsham, and is one that 1s not to be equalled by 
any at our public museums m the country. So remarkable is it 
that I am induced to give you a short description. As you 
enter the room to the left, the first tlung to attract the attenuon 
-of the paleontologist was the collection contamed in a case of 
about 12 ft, by 3 ft. wide, filled to repletion with the fossil 
bones of the ‘‘Great Horsham odon ” and the “Tower 
Hill Iguanodon,” and various other bones. There were the fibula, 
scapula, and caracoid of Iguanodon m juxtaposition with the 
humerus belongmg to the same specimen, the jaw of the young 

odon and the caudal vertebise, all figured and[desci:bed ın 
dhe monographs of the Paleontographical Society. Also the 


. 
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` _ parts of the country, and this may tend to 
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Hawksbourne, femur, and tibia with metatarsals and a distal 
phalanx, and various other vertebræ, teeth and phalanges. The 
jaw of a very young Megalosauris which évidently perished 
very shortly after its escape from the egg. .The tibie, supposed 
scapula, and various other bones and teeth of Megulosaurus, the 
ribs, vertebræ, and teeth of Hyleossurus, The jaw and other 
remains of a _Suchosaurus culiridens not long escaped 
from the shell, teeth of Suchastwres, a fine vertebre of 
Streptospondylian type found with the ‘Great Horsham 
Iguanodon,” and a femur of a young crocodile. The mumle 
and portions of jaws, teeth, vertebise, scutes, and various other 
bones of Gomtephedss crassidens. This i 


succession of three teeth. This was borrowed in 1842 
- bya wellknown. tologist ior the of illustration 
- and description. artists were emp who executed five 


quarto plates ahem portions, bit theg havenaver yet bemi 
published... Sree ens aare nor been eu A 

: “omies hols od its 
Lant of stone 1s miming fom this coleciona It wgs borrowed 
shortly after the above specimen i hed atonce. It hes 
ualortonately mado tta crape Trom . Itis clear from the 
specimens sh that the armour of Goniopholis was far more 
perfect than that of other living or extinct crocodihan. The 
toothed and soba scutes were in connection with others of 
a hexagonal or pentagonal shape, which wereesuturally umted. 
The abdominal scutes overlapped each otheron one mde. Be- 
aides these there are several bones of Pterodactyl, the vertebre, 
ribs and teeth of Plesiosauius, a fime jaw of a beaver, various pubic 
“and tym bones and tae pubic bane-ofa piurian described 
by Dr. Kantell, bones of and many other bones, too 
numerous to mention, and some of most tic size, and in a 
„wonderful state of preservation, This collechon is the pro- 

of Mr. Holmes, who is also the discoverer of them. 


ee of the bones „are altogether unknown, and their 
i which 


mey: throw nomio. Nene on the kind of animals to 
they belong. , ` > 
Horsham, Jan: 5 -5 Tee 
’ Earthquake in. Argyllshire 
I zG to forward to a’ letter from the principal - 
Lighthouse, addressed to Mr. C ~ 


Tuomas War COWAN 


panite, being raised to the hi of 130 feet above the sen. 
` rock w e ero surroun deep water, and is of an 
form. ing the erection of the tower fourteen stones, 


3% of two tons, which had been fixed m the tower by joggles 


and portland cement at the level of 37 feet above high water, 
‘were torn out and swept aff the rock into deep water. 
Although the tower is much subject to impact from the waves, 
the sea, yet neither my brother 
light-keepers are right la tracing 
the shock to an earthquake, Perhaps some of your readers may 
have experienced the shock in other places. 7 
Edinburgh, Jan. 16 THOMAS STEVENSON 


: ` “Dhu Heartach Lighthouse, Jan. 7, 1874 

“ Sir,—I beg leave to inform you of the foll: rare cocor- 
rence :+-On the evenmg of the 6th inst. at 813 p.m. (local 
time), Mr. Leith and 1 were sitting in the kitchen, when we 
head s rumbling noise, followed by a tremulous motion, which 
lasted about two seconds: On going to the light-room, Mr. 
McAllister (who wason watch at the ) states that the noise 
resembled boommg of a cannop, sao the tremulous motion 
was very apparent. A fresh gale W.5.W. was blowmg at 
the time, but there was no sea the rock to cause the 
~ concussion ; in fact there was less sea than hed been for some 
When a heavy sea strikes the tower, it has qnite 


a diferent effect, 


from a alight shock of earthquake: the rumbling noise and 
tremnlons motion indicated such. One thing we are all-con- 
es ta genset tat Laws ence I have no 
* wish to be at all sensational, but I have ht it to send 
you the above details, as the same may have been felt in other 
corroborate it 

{ } t‘ James EWING 
~ *€To the Secretary, N Lighthouse Office, Edinburgh.” 


re 


i Telegraphing Extraordinary 

THERE appears to have heen a misprint in your article “Tele 
hase ca, Pstrordinary an. I5). ~- ; i 

It is there stated that the speed of the automatic Instrument is 
bat 200 letters a mmnte. This speed can be reached by kasd- 
signalling, a very usual being 170 letters ; and the 
writer intended to sy 200 letters, or 40 words, was ut- 
most limit df ##-automàtic service, which would be corect. - 
Post Office, Jan. 10 - R. S, CULLEY 


fk coat? ee the work obtained out of the Wheatstone 
s speed” automatic service In use by the General Post 
Office in this country with that of the new Amenecan instrument, 
by a slip of the pen the word “letters” was substituted for 
words ; ” but in gi 200 words as the speed over a circuit of 


simflar length to Washington and New York, e 
maximum under most favourable circumstances of insulation of 
the wires was recorded. 


Practically the average working speed obtained ‘on a circuit of 
from 300 to 40> miles. in length, by the Wheatstone, does not 
ex go words or about 450 letters per minute, and with the 
Morse about 25 words, or 130 letters. On ciremts between 200 . 
and 300 miles the Wheatstone Automatic Service may be con- 
tidered. practically to average 120 words, or about 600 letters per 
minnte. The American instrument transmits from 1,200 to 
2,500 words a minute over a 300 mile circuit. —ED.] 





Echo at Maidenhead 


THERE is a railwe "bridge ofa tho Thames at Maidenhead 
which is said to be oka span than any other in England, 
While beneath this arch, we hear the echo of a sound re- 
peated fourteen or fifteen times with tolerable distinctness, From 
the first to the fourteenth echo occupies about five seconds. The 
sounds become, of course, less and less loud, but, at the same 
time, the gitrh of the note is raised, and hes at lest risen three 
quarters of a tone as indicated by a delicate instrament which 
pS quarter-tonea. As I have not sena similar fact noticed 

any work on Sound, I shall be glad if any of your readers 
can give an explanation. 

I mayadd, that this echo repeats distinctly the sound of the 
letter s, which is not usually the case. * J.P. 

Belmont, Dartmouth 3 





Flight of Birds 


Dupine the hunicane of Octobér 6, 1873, I was residing on 
the west shore of Biscayne Bay, South Florida. In the earl 
part of the and while it was approaching its height, 
noticed innumerable ‘‘man-of-war hawks.” They 
seemed to be ‘‘laying-to”’ (to use a nautical phrase), with but 
little motion of thear wings ; their heads were towards the wind, 


ibat instag ot moring ba-kwarda they seemed to drift of m a 


Hne calculated to them directly away from the storm- ` 
centre. 

A short timo ago I communicated these facts to the secretary 
of the Smithsonian Institntlon, who immediately informed me 
that what I had obeerved was new to him, and probably to the 
scientific world, and he advised me to send a copy of my letter 
to you. The learned also wrote a fiattering approval 

that the behaviour of the birds under conside- 
be explained on the theory of ‘‘ natural selection.” 
tten the exact wording of my letter, but the idea em- 
bodied ın it was that during a the “man-of-war hawk” 


become organised in the race, and which enables them to 
make the best possible adjustment to the circumstances whi 
surround them. - 

Kason, Minn, Dec. 28, 1873 Horace B. PORTER 


Vivisection 
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fear of pens I of the duty of vivisection, 
not merely for the truth, but for tts demonstration 
to students of physiology. 
Meanwhile T (or ona) who, not an expert in any branch 
of physiological sence, have been educated to set the highest 


value on its conquests, cannot concede to the physio ts tha 
prnriple which aa Don somewhat arrogantly put for 
cent discussions, that research for the purpose ofai 
ihe 


facis in phyriology nem and justifies vvaeton. 

cannot admit that to ascertain the order ot Nature 

Bio hi h an cha 1n itsel bn: fo render superfluous or irrelevant 

question, ether the means to be employed 

ey har cheers ? We Lave bo need (O dunce 

the nghts of the lower orders of sentient beings ; it 1s sufficient 

that we ahonld iccognise tho fct that they have been endowed 

organisms of exquisite sensibility, not for the purpose of 

ing man a ready means of but for the fulfil- 

their own fonctions. To overlook this to exercise the 

iaw ofthe sung over the wet and to acrartoscareies othe 

conscious and delfberate infliction of pain on those beings, with 

no other object than to satisfy a rational curiosity, must recoil on 
the r, and do violence to his moral nature. 

I see acts of wanton cruelty I am revolted, but I have 
hope; for I trust to the ameliorating effect of education to eadi- 
cate the ity to cruelty, But when I learn that acts of 
deliberate cruelty are done “worthy and humane” men, I 
am revolted without me that the cultivation of 
Teena? Gat ae n te resin rar y and 
umane ” that they can li eerie me 
quote Isaac Walton’s words) ‘‘ he loved him,” and you 
convince me of Ba cle tendency of such an education. 

One word more: if thee were a race of intelligents as much 
superior to man as mian da fo-thie and certan in 
of that race were to women, and subject them 
to viriscion, i order to advance a kaowled which is beyond 
the faculties of man, what should we do? Submit, of course ; 
but should we pow wiih ro on to our lot, and think our 


pains well ed tortured bodies did th add 
ane jot to apres tific “pial of our captors? Or, we 
Por proat to the God of Heaven (if we ed to believe ın 


imi) agdinst (he monstrous and enormous injustice of which we 
d bethe victims? are Ge ae a Gee 
eoim of them against their 


MRE te inaran 


sa of animal organisms (ie, the 
nature) for the purpose of scientific exp 
Valentine House, ford, Jan. 18 





Instinct of Monkeys 
Havine read the letters of Dr. Gulliver and G. J. R. in 


Natur, vol. ni- pp: 103 and eee in which the affection of 
is 


monkeys for thelr d think that I ma ps 

be ibd to aea say AA EREA a S ales 
ar facilities for o 

J.-R 


of monkeys that I have 
is noii acorance with the observation of Mr. Forbes or 

I neti a number of Gibbon apes (Awobates 
aguts) ; bey tive quite free from all restraint in the trees, merely 
coming when called to be fed. One of these, a Li, Saco on 
oe Eee fell from a tree and dislocated its wnst ; it received 

est attention from the others, from an old 

ies e, who, however, was no relation ; , before eating 
her own plaintains, to take up the first that were offered a her 
every day and give them to the cnpple, who was Lek ecb 
palate Gees a Menai and I have frequent] 

of inght, pam, or distress from one wo “being all tho 
oilers at once to the complainer, and they would then condole 
with him and fold him im their arms. 

But one morning ane of the flock was found dead in 
the fork of a tres, comrades took no notice whatever of him, 
and were playing and singing their peculiar song as usual close 
tohim ; on the body removed they took no notice whatever. 

A neighbour of mine who keeps a pair of these apes, informs 
me that the male lately came home after an abeence of two 
days very mck ; the female, who had theretofore been very affec- 
tonate, carefally avoided him, and on his death a few days after 
showed the most thorough indifference. Very pomibly the 
alleged affection for their dead may exist among some families 
of erode and not among other Th my apes live in 
complete om, they have never shown any ao. 
though I have had some of them over two and a half years. 

; Æ 





VIVISECTION 


AS public attention has again been directed to this question, 
we think it convenient to reproduce the report of a Com- 
mittee of the British Association on the subject. 

The committee consisted of ten individnels, appointed at the 
meting of the Brntsh Association, held at Liverpool in the 
year 1870, to consider the subject of Physiological Experi- 
mentation, in accordance with a resolution of the General 
Committee hereto annexed. The following report was drawn up 
and mgned by seven members of the Committee :— 


i No experiment which can be performed under the influence 
of an ansesthetic onght to be done without it 

ii, No painful experiment is justifiable for the mere purpose of 

illustrating a lew or fact already demonstrated ; in other 
words, experimentation without the employment of anws- 
thetics is not a fitting exhibition for teaching purposes. 

i, Whenever, for the investigation of new truth, it is necessary 
to make a painful experiment, every effort should be made 
to ensure success, in order* that the suff inflicted may 
not be wasted. For this reason, no i@ experiment 
“ought to be performed by an unskilled person with insuffi- 
pas instroments and assistance, or in places not suitable to 

apia od is to say, anywhere except in physiological 
and pathol laboratories, m under proper regulations. 

iv. In the sdentfic p or vetermary practice, opera- 
tions ought not 5 be set upon living animals for the 
mere purpose of obtaining greater operative dextenty. 

Signed by :—M. A. Lawson, Oxford. G. M. Huupury, 

Joun H BALFOUR, ARTHUR GAuGEE, Edin- 
h WiL Frowmr, Royal College of Surgeons, 
London. J. BURDON SANDERSON, London. GEORGE 
ROLLESTON, Secretary, Oxford. 
Resolutions referred to in the Report. 

Thet the Committee of Section D (Biology) be requested to 
draw up a statement of their views upon Physiological Expen 
ments ın their various and that this pene dia: 
lated among the Members of the Association. 

‘That the said Committee be further requested to consider from 
time to time whether any steps can be taken by them, or by the 
Amociation, aspen tend to epee its minimum the suffer- 

entailed b timate phymological in or any which 
=i have the effect of mi aes the e e e Association 
in the discouragement of experiments which are not clearly legi- 
timate on live animals, 

The followmg resolution, subsequent! the Com- 
mittee of Section D (Blology), was sla eg? by the General 
Committee 

“That ‘the following gentlenfen be appointed a Committee 
for the purpose of carrying out the on on the question 
of Physiological Experiments made the Gen Com- 
mittee :—Prof. Rolleston, Prof Lawson, Prof. Balfour, Dr. 

Gamgee, Prof. M. Foster, Prof Humphry, Prof. W. H. 

Flower, Prof. San n Piof. Macalister, and Prof. 

Redfern ; that Prof. Rolleston be the Secretary, and that they 

be requested to report to the General Committee.” 


—s. 


AMERICAN SCIENTIFIC ENTERPRISE 


HE magnificent Free Museum and Me rie already 
established in the Central P New York, will 
ever stand as noble monuments of their founders muni- 
ficence, and it is now proposed to add to these a third 
source of benefit to science, and of recreation and instruc- 
tion to the commonwealth at large. The scheme now in 
contemplation is the erection in the same Park ofa Manne 
and Fresh-water Aquanum onthe most approved system, 
and of greater magnitude than anything of the kind hitherto 
attempted, Following a similar principle, it is hkewise 
a cate to raise the funds requisite for establishing 
um through appeals to the public spint, and 
pars et liberality of New York's more wealthy citizens, 
as auo hereafter to endow the institution, and throw the 
same freely open to all comers. 
The credit of sane this praiseworthy enterprise is 
due to the Messrs, Appleton, the proprietors of Apple‘on's 
Fournal, a house all: known for their real and energy in 
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the promotion of the interests of science, and for the 
educational benefits that have been conferred through 
their agency on all branches. of the American community, 
Learning some time since from a notice in NATURE that 

- Mr. Saville-Kent was about to resign his late-curatorship 
of the Brighton Aquarium, Messrs. Appleton at once 
placed themselves in communication with that gentle- 
man with the view of securing his aid in their scheme. 
As a site, New York offers remarkable inducements for 
the establishment of a marine and fresh-water aquarium 
on the magnificent pro ons intended, the sea and the 
Croton river being available for the supply of the 
two descriptions of water required, while as a position for 
the acquisition of specimens to stock its tanks its advan- 
a cannot be over-estimated. The art of transporting 
from one distant locality to another has been already 
practised under the auspices of the “ American Fisheries 
Commission,” on a sc#le and with more momen- 
tous resultse@han have obtained on this side of the 
Atlantic, through means of special cars fitted up with 
tanks, ‘These last appliances will prove of eminent 
j transfer of 
aquarium specimens, while a slight modification of the 
same might be adapted for accommodation on ship-board, 
and for the con ce of fish from distant sees, In 
fact, starting with this pro aquarium in the Central 
Park, the future aim of high-class aquaria should and'will 
doubtless be, to-as perfectly represent in its tanks the 
marine fauna of every quarter of the globe as Menageries 
and Zoological Gardens do at present the terrestrial 
inhabitants, The most solid and important advantages, 
however, likely to arise from an institution founded on the 
basis of the New York scheme, are associated with the 
pre-endowed system on which it is tobe established ; this 


' of itself constitutes a guarantee for the attention to, and 


accomplishment of, scjentificresults unattainable in connec- 
tion with any similar undertaking set up as a mere commer- 
cial speculation, and necessarily weighted with the many 


` antagonistic interests upon which its financial profits are 


dependent. e time again could not be more ripe than 
the -present ior projecting the proposed scheme, a 
sufficient number of aquaria having been established in 
this country and on the Continent to illustrate the advan- 
tages or defects attendant upon the several principles of 
construction which have been hitherto attempted, as also 
to indicate the special modifications yet required to make 
them thoroughly efficient for biological research. 

It is to be hoped that the meritorious example set 
America will ‘not be lost on this country. England, wi 
resources, richly indented coast-line, and innu- 

merable populous centres scattered along the fatter, offers 
remarkable facilities for the ishment of a € 100- 
logical station and aquarium, and which, conducted under 
the auspices of a body of scientific men, with a trained 
naturalist to superintend it, could not fail to yield the 
most valuable results, In the absence of sufficient funds 
forthcoming from private sources for free endowment, the 
self-supporting system initiated by Dr. Anton Dohrn at 
, Naples offers singular advantages.. His scheme of letting 
out laboratory tables to various universities, governments, 


_ and scientific bodies is particularly worthy of notice. The 


fact that Cambridge has consented to take a share in one 
of these tables, while seagate’ to brag Aae spirit 
of that University, carries with it at the same time a se- 
vere censure upon the pea of the means provided 
for scientific investigation nearer home. A, well-appointed 
Marine aquarium with suitable laboratories established at 
Torquay, Plymouth, or such other desirable locality, could 
“pot fail to command the support of our leading lish 
uriversities, and it might be anticipated that also of many 
others in France, Belgium, Denmark, and other countries 
of Northern E too far removed to profit fully by the 
advantages of the es station. Through the supply of 
specimens for class demonstration, such an institution 
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might also derivo a considerable income. ‘One of the 


great disadvantages under which science courses are at 
present conducted throughout this country arises from the 
difficulty of obtaining for dissection typical_examples of 
the commonest tatives of dur marine fauna and 
flora, all of which might be furnished and at 
a low rate through the medium of a seaside 
aquarium, towards which is constantly flowing from every 
side an amount and variety of material more than suffi- 
cient for its own requirements. 





TUBES FOR SILENT ELECTRICAL DIS- ` 
CHARGES* ~ i 
UHMKORFF’S imduction coil is now a classical 
instrument found in every'laboratory. It is con- 
stantly employed to obtain the sparks intended to com- 
pine gases in eudiometric an but its use is not 
imited merely to effecting combinations, it effects also 
decompositions, another property in chemistry, 
particularly to show that at the moment of its decomposi- 
tion into ni and hydrogen, ammonia gas doubles 
its original volume. We never obtain, however, in this 
experiment, a perfectly accurate result, for the induction 
spark which separates the ammonia gas into its elements 
is also capable of determining anew their combination to 
reform the original gas. It exercises thus two actions 
of a perfectly opposite kind, one of which seems due to 
true eae aon oe e other to the heat which 
accom: es passage of the spark, 

ie weal eae sleet pe to separate these 
two acti since are ca of acting in opposite di- 

recti ni acd it is especially in the aration of crore that ~ 

this tion would be valuab 


U, in 


It is known at the end of last century, Van Marum 
noticed a peculiar odour in the vicinity of an electric 
machine giving large and that he attributed this 
odour to electricity. I -Schcenbein showed that 
oxygen disengaged by electrolysis from water has this 
same odour, and anc it after bethg kept in well- 
sto phials ; he gave to the substance characterised : 
by this odour the name of ozone. 

There remained, however, some doubts as to the real 
nature of this substance, until the investigations of M. 
Marignac and of De la Rive in Switzerland, and MM. 
Fremy and E. Becquerel in France. They succeeded in 
pers neki | with precision that it was merely pure 
oxygen which assumed, under the electric influence, 2 
new form.. Researches on this modified oxygen soon 
accumulated, and chemists investigated it with the greater 
ardour, thinking that in studying this particular form of 
rem ey were touching that important question of 
simple ies which at present remains the “great un- 


known” of ch 
Sie tee Reape aka to be a 


strongly oxidising gaseous body, of one and a half times’ 
the density of oxygen and possessing. affinities infinitely 
more energetic than the latter. Thus it can oxidise cold 
silver, Which ‘so strongly resists the action of ordinary 
oxygen, it can inflame pure phosphuretted ,can 
burn ammonia, transforming it into nitric acid, and 
can displace the iodine of iodide of potassium. AN 
these properties have been observed in the traces of ozone 
contained in oxygen submitted to suitable treatment, and 
the difficulty of obtaining appreciable quantities of ozone 
* Translated from an article in La Nature, No. sọ. 
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was not one of the least obstacles which stood in the way 
of continuous researches. Thus chemists and physicists 
have eagerly sought to discover a process of pre- 
paration, or at least a method of obtaining appreciable 
quantities of orone. M. Houzeau, who has devoted much 
of his time and talents to the study of ozone, has recently 
devised an apparatus which is spreading rapidly among 
the laboratories, and which has already yielded very 
remarkable results, of which the following 1s a brief 
résumé. 

The a of M. Houreau consists of two concen- 
tric tubes, the middle one enclosing a metallic wire, fixed 
to one extremity of a Ruhmkori col; the other wire, 
attached to the second pole of the coil, is rolled spirally 
round the exterior tube ; finally, the gas circulates in the 
annular space comprised between the interior and exte- 
rior tubes, and, consequently, is not directly in contact 
with either of the two wires. The two metallic wires, 
along which the electricity flows, play the part of a Leyden 
jar, and the gas which circulates in-the traversed 

the dark effluvia, by means of which the two different 

decidi shot along the wires are re-united, is essen- 
tially modified. If it be oxygen, it is with a 
notable quantity of ozone, whose odour rapidly spreads 
around the ap 

M. Houzeau’s method produces oxygen much more 

with ozone than any other process ; thus it has 
enabled some new properties of the gas to be discovered. 
Let the gas issuing from the effluvia-tubes come into con- 
tact with olefiant gas and the latter will be immediately 
set on fire with a loud explosion. M. Houzeau has de- 
vised a beautiful experiment, by introducing gradually 
into a somewhat large tube, a current of bicarburetted 
h en, obtained by the reaction of sulphuric acid on 
cohol ; then by means of another narrower tube, pene- 
trating about a centimetre into the tube filled with ethy- 
lene, he directs very gently a current of ozone; condensed 
as much as possible ; the ozone which is introduced causes 
detonation, 

When ozone is made to act on benzine a product is 
obtained, which, according to M. Houreau, is essentially 

- detonating ; this ozo-benzine under concussion or pee 
sure disengages suddenly a considerable quantity of gas, 
as do nitro-glycerine or the pera whose fulminating 
poe are well known. few decigrammes of ozro- 

enzine produce a detonation so violent that the windows 
of the laboratory are invanably broken, and thus only the 
very smallest quantities should be used in experiments ; 
3 to 5 milligrammes suffice to establish the eminently ex- 
plosive properties of this.dangerous substance. 

M. Houzean has also been able to show by means of 
his apparatus, the remarkable decolourising properties of 
ozone. If a solution of indigo is thrown into a bottle 
containmg oxygen -mixed with ozone, it is as easily de- 

rived of its colour as if it were in contact with chlorine. 

t is known, moreover, that dyed stuffs are bleached by 

being simply exposed to the air, and as it is now proved 
that our atmosphere contains ozone, ıt appears very 
probable that it is this gas which ıs the active agent in 
the old process of bleaching on the grass. 

Such are the new properties which M. Houzeau has 
been able to establish by employing ozone in a state of 
condensation infmitely greater than that which 1s pre- 
sented when it was prepared by the old methods ; and 
these results are certainly not the only ones which may 
be looked for. 

M. Houzeau is not the only one who has made use of 
the tubes whose structure he has made known, and 
soon we may to see them modified so as to make 
them much more durable, M. Boillot, a writer well 
known to the readers of the Moniteur, propor to 
substitute for the wire of M. Houzeau’s tube, whalebone 
charcoal contained in the interior tube and in the space 
comprised between the gas-holding tube and a thin tube 
concentric with the first two; and M. A. Thénard has 
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brought to bear on the construction of the tubes a further 
modification which makes them still more efficacious. 

As is shown in Fig. 1. M. A. Thénard’s ap is 
composed of three tubes of ne Ingih, welded to- 
gether. The central tube ag is filled with chloride of an- 
timony in solution with hydrochloric acid; the negative 
pole 5 of the coil dips in the liquid which descends 
to the bottom of the tube at a; the same solution of 
chloride of antimony is placed in the exterior tube E ; it 
receives the positive wire of the conl at A. Theliquid E E 
is then positively electrified, the liquid aa’ negatively, and 
the gas which enters at C and issues at D, after having 

across the annular space between the tivo tubes, 
18 cubmitted to the electric effluvia determined by the 
two opposite electricities of the two liquids. 

Into the tubes thus arranged M. À. Thénard directs 
the gases on which he wishes the electric effluvia to act. 
One of those which he submitted to this treatment 
was carbonic acid, which is decomposed in oxygen and 
carbonic oxide, with increase of volume. “The experi- 
ment is perfectly clear, and such as to show the complete 
difference between the action of the effluvia and that of 
the spark. WRile carbonic acid submitted to the 
decomposing power of dark discharges contains about 
one-fourth of its volume of the mixture of oxygen and 
oxide of carbon, which proceeds from its decompositio 
carbonic acid decomposed by the luminous sparks of a coi 
never yields more than 7'5 cent. ; for the latter act 
not only by their decomposing power, but also by their 
heat, which determines the combination of the gases as 
first separated, up to the moment when carbonic-acid, 
oxygen, and carbonic oxide, are formed in such a state 
of equilibrium, the spark produces no further effect, the 
decomposition bein to the combination. This 
equilibrium is ed when the mixture contains pre- 
cisely 7'5 per cent. of carbonic oxide. 

This ent is not, however, the most curious of 
those which have been published during the course of 
last year by MM. Paul and A. Thénard working together 
in laboratory in the place Saint-Sulpice, which is so 
liberally opened to all who wish to study. e 

M. Paul Thénard has noticed that marsh-gas sometimes 
contains equal volumes of carbonic acid and protocar- 
buretted hydrogen, ñe., it constitutes a mixture in which 
the carbon, the hydrogen, and the oxygen are found in 
equal quantities, as when they are combined in a very 
largely diffused organic matter—glucose. Has the efflu- 
vium the power of determining the union of these diffe- 
rent elements, so as to reconstitute an o ic substance? 
Such was the idea which MM. P. and A. Thénard wished to 
verify by making a mixture in equal quantities of formic 
acid and carbonic acid in one of their effluvia tubes, so 
arranged that the changes of volume which the gascs 
may undergo are easily determined. 

er ten minutes, the condensation of the gases was 
already sensible; it increased in time, and soon there 
was seen to appear upon the sides of the tubes a 
liquid possessing a strong refracting power, viscous, 
yellowish, which was found to be an organic suo 
stance of a somewhat high order, burning readily, hte 
nature has not been determined, but it 13 sufficient to 
prove the importance of MM. Thénard’s expernment, that 
its formation has been established. 

The synthesis of organic matters from the elements 
has always been one of the problems which profit- 
ably engage the attention of chemists; and vegetation, 
indeed, enables us to witness their formation by a series 
of reactions which we cannot reproduce in the laboratory. 
Is it not surpnsing, for example, that under the influence 
of light a leaf can decompose carbonic acid and water, 
both extremely stable substances, and which we can only 
reduce to their elements by means of the most 
tem which we can produce? But this work 
which is accomplished in the leaf of a plant, the efluvium 
performs equally well; it decomposes water into oxygen 

4 


‘one volume of 


oxygen exact! 
- decomposition o 


Os, = ` . 


` 


.~* 
t 
> 


3467. 





ahd hydrogen. It can reduce carbonic acid to oxygen 


- and oxide of carbon, just as happens in the green parts 
_ of ts under the rays of the sun. 


Wwe learn by experiment that for one volume of 
carbonic acid decomposed by the parts of p 
oxygen is given of, i.s. one volume o 
to that of the carbonic acid, the 

the riage J only partial, it is 
necessary that the water be forcibly decomposed in the 
same time as the carbonic acid, and that it yield us the 
half volume of oxygen necessary to complete that which 
appears at the moment of insulation, so that the de- 
composition is represented as follows :— 
1 vol carbonic acid = 1 vol carbonic oxide + $ vol. oxygen. 
1 vol. vapour of water = 1 vol, hydrogen + jvol. oxygen. . 
The disengaged oxygen presents then a volume equal 
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to that of the decomposed 
instead carbonic oxide and hy in REF volumes, 
which, on uniting, furnish in végétables one of the products 
that are met with in young ee lucose, which exactly 
represent the carbonic oxide an poe or, again, 
the carbon and the water. But this uct has never 
been directly ; it has been impossible, so far, 
to obtain it by synthesis, and all the attempts to unite the 
carbonic oxide to the hydrogen have been futile. There 
is, however, a problem of the same order which has 
been solved by MM. Thénard, and, in our opinion, is 
one of the most important points of their recent labours. 
- They have not obtained, it is true, the matter, 
yet without a name, which was co upon their 
tube by directly combining hydrogen and the carbonic 
oxide, but by employing carbonic acid and formic acid, 
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in which the elements are met with in the same propor- 
tions, in fact, instead of having 

2 vols. carbonic oxide con- j 1 vol, oxygen, 

ean Sais Peet EIE 


they have employed 

4 vol carbonic acid, com 

4 vol carburetted hydrogen 
in which the oxygen and carbon, as in the first case, are 
in equal volumes, and the hydrogen in double volume, 
We may then regard the apana of a Thénard i 
opening a new way to the synthesis of organic su 
stan F already so rilliantiy studied by M. Betthelot. 

The first aupatu employed by MM. Thénard pre- 
sented a drawback ; the gases ci ed wıth considerable 
difficulty; and their union was not so complete as could be 
desired ; they could not easily be ren MM. Thénard 
have got rid of this difficulty by means of the appas 
represented in Fig. 2. It will-be seen that the electricity 
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Fig. a— Apparatus employed by MM Thénard to make gosos circulate 1m 


from the coil is distributed in the two tubes by cups filled 


ing the figure it will be seen that the mercury placed 
the large vessel, firmly fixed above the apparatus, can 
let out drop by drop into the vertical tube on the right 
d carry along a certain quantity of gas imprisoned 
between two consecutive drops. The excess of mercury 
falls back into the vat into which the horizontal tube 
oes, while the moving gas received into a funnel which 
dips int the mercury, is brought into the annular space 

w. it is subjected to the efauvia. Š 
It is thought that if the gases in ing yield 
a liquid or solid substance, which can only pen 
Py a great diminution of volume, it may be possible to 
ce through the funnel placed under the mercury, a 


new ion of the gases which, under the influence 
of fae sen will react upon each other. 
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: HAECKEL ON INFUSORIA 


N this communication* Prof. Haeckel discusses the diffe- 
rent views which have been entertained as to the struc- 
ture of the Infusoria, and adopts that of Prof. Siebold, that 
they are unicellular. This constitutes in his opinion a funda- 
mental distinction betweent hem and the rest of the animal 
kingdom, although, strictly speaking, some species, as for 
instance, Lorodes rostrum, and Enchelys gigas, have 
more than one nuclens, and must, hawe be regarded 
as ph iologically consistng of more than one cell 
Prof. Haeckel, however, does not attach much importance 
to these exceptional cases, because the multiplication of 
the nuclei involves little change of organisation in other 


Fhe difficulty of conceiving a single cell with such 
complex properties becomes lessened, if we remember the 
nerve- of the higher animals, the thread-cells of 
many Acalephe:. : 

Considering, then, that the true Infusoria are unicel- 
lular, as first maintained by Prof. Siebold in 1845, Prof. 
Haeckel denies that they have any near connection with 
either Coelenterata or the worms. In all the higher groups 
of the animal kingdom the organism is multicellular, and 
` develops itself from the original egg-cell by the charac- 
teristic process of segmentation, and the c mass 
thus formed differentiates itself ‘into two epithelial 
layers, from the inner one of which the digestive canal, 
with all its appendages, develops itself; w. from the 
outer layer are formed the skin, nervous system, &c. 
In his monograph of the Calcareous Sponges, Prof, 
Haeckel es ml Sat views of the relations eran 
two primary layers in rincipal groups of animals, and 
from this fundamental homology has enunciated the theory 
of a common original form, which he proposed to cail 
“Gastraea,” and from which all the higher forms of 
animals are derived. This theory, which he calls the 
Gastreea theory, is based upon the consideration that all 
the six higher animal classes, from the sponges to the 
lowest vertebrates, pass through a similar stage of devel- 
opment, which he pro to call the Gastrula stage, 
and which he considers to be the most important 
and instructive embryonal form of the patel A king- 
dom. In the calcareous sponges, for instance, this 
Gastrula Jaw forms a simple generally egg-shaped body, 
surrounding an ample hollow, the primitive stomach, 
or digestive cavity, and with an orifice at one 
end, the primitive mouth. The wall of the digestive 
cavity consists of two layers, the entoderm, and the ecto- 
derm, which, as Prof. Huxley was the first to point out, are 
homologous with the outerand inner layers of theve:tebrate 
embryo. Similar larve: occur in other sponges, and in many 
zoophytes, while as examples of embryonal forms in other 

ps he refers to the peeing of oe in 
horonis, Sagitta, Euaxes," Ascidi ; and of Ray ~ 
ikester in Mollusca He einen that the larval forms 
of Arthropods can be reduced to the same type; and 
finally that the researches of Kowalevsky have shown 
that the same is the case with the lowest vertebrata 
(Amphioxus). The Infusoria, on the contrary, have no 
yolk-segmentation, no blastoderm, and consequently 
nothing which corresponds to the Gastrula stage, nor any 
homologue of the digestive cavity of other animals. 
The resemblance of many ciliated larve to the Infusoria 
is therefore merely su cial, the latter being unicellular, 
the latter multicellular, He 3 this difference as so 
fundamental that he proposes to divide the animal king- 
dom into two great groups, the Protozoa, and the Metaroa, 
Blastozoa, or Gastrozoa. The Metazoa, to use his first 
name, he, again divides into two; the Zoophytes, or Cœ- 
lenterata on one side, and the Worms, from which i 
the Molluscs, Echinoderms, Arthropods, and Vertebrates 
have sprung, on the other. 


* Zor M der Infuscrlen. Sep. Abdrock ans der Jensischen 
Zentecnft, 


A LECTURE EXPERIMENT 


HE ordinary experiment described in books for 
demonstrating the heating of a body of fluid by 
convection currents consists in throwing bran into a vessel 
el n bF bottom of which a source of heat is after- 
ds app Mr. Clowes’sexperiment, given in NATURE, 
voL ix. pia is no doubt more effective. i have, however, 
found the ordinary experiment admits of being made 
quite satisfactory for the purpose of clear demonstration, 
and the hint may be useful to those to whom it has 
not already occurred. 

Take a e beaker filled with water, and introduce 
down to the bottom the end of a burette filled with a 
strong indigo solution and closed at the top by the 
finger. If necessary, the solution may be driven out by 
the application of the mouth to the other end, and gently 
blowing. The burette must de carefully withdrawn without 
producing upward currents; this can be eagily managed 
with a little care. The dark fluid now lies at the bottom 
of the clear water, with which, during a time sufficient 





for the experiment, it does not appreciably mix. But 
when a spirit lamp is applied it rises in slender streams, 
which can be rendered very vigble by placing a shect of 
white paper behind the beaker. ‘T.T. D. 


A SCIENCE LECTURE AT THE CHARTER- 
` HOUSE 


LECTURE on one who was once a Brother of the 
Charterhouse, and who laid the foundations of scien- 
tific electricity, could not fail to be of interest when deli- 
vered within the walls of that building, where indeed 
many of the experiments of the onginal investigator in 
question were conducted. This pleasant duty devolved 
on Dr. Richardson on Thursday, January 22, when he 
gave to the brethren of the Charterhouse, and to many 
eminent friends, an experimental demonstration of the 
work of the early electrician, Stephen Gray. ` 
The lecturer opened his discourse with an exposition 
of the personal history of Mr. Gray ; of this, he said, he 
could gather little. He discovered Gray first at Canter- 
bury, in 1692, making an observation of a mock sun, in 
the afternoon of Feb 6. At this time Gray was evi- 
dently engaged on physical and astronomical research, 
In 1696 he was busy constructing a water microscope ; 
in 1698 he was en d making a microscope with a 
micrometer for measuring the height of mercury in the 
barometer more exactly; ın 1699, on April 7, between 4 P.M. 
and 5 P.M., he was observing an unusual parhelion and 
a halo; in 1701 he was studying the fossils of Reculver 
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„Clif and inventing a method for drawing the meridian 


-line by the Pole star and finding the hour by the same ; 
< An 1703, on June 15, 16, and 18, a i 
. ‘observations on spots on the sun; and in 1796, on May 


he was making some 


12, in conjunction with Flamstead at Greenwich, Captain 
Stannyan at Berne, and Mr. S at Bradford, he was 
taking observations of the great eclipse of that day. 
From his various rts on these subjects it is clear 
that Mr. Gray, while at Canterbury, had a good observa- 
tory ; he had ee ae pier of which Nee of 16 ft, 
an astronomical ea ite, a um c 
eE 
was quite ; but what his occupation was, other- 
there is np record. 

e now lose all sight of Gray until 1717, when we find 
him'being recómmended to the Charterhouse by Prince 
“George to become a pensioner thert., The letter of fe- 
commendation is signed by the Prince, but says no more 
than that the,applcant is a proper‘person to receive the 
advantage of residence. In 1719 he entered the building 
as a pensioner and remained there until his death, 
seventeen later. af k 

With his entrance into the Charterhouse a new career 
of scientific research seemed to have opened itself to 
Mr. Gray. He became an electrician, and, said Dr. 
Richardson, his experiments led to such extraordinary 
results that, but for them, electrical science might have 
waited for centuries, or for ever, in the state in which he 
found it. That the audience might know upon what 

re-existing data Gray proceeded, Dr. Richardson traced 
ck the origin of experimental electricity to the reign of 
ae Eliza and to her physician, William Gilbert. 

e reviewed from this source, briefly and succinctly, the 

` labours of Boyle, Otto de Guericke, Wall, Newton, and 
Hawksbee, introducing a model of 
cylinder, and Sir Isaac’s simple cn expe of 
l h bodies move between an excited plate of glass and a 
table: 
In 1720 the first electrical work of Mr. Gray saw the 


| ‘light in a entitled “An accoint of some new 
electrical exp ents,” which Batra that year in the 
Phil hical ‘Transactions, this paper the com- 


municability from ene electrified substance to other 
substances not previously electrified is described. 

From this point in . Gray’s career Dr. Richardson 
fraceduim nice Sia Orong ha Ar researches, 
- making each his (Gray’s) experiments a matter of 
direct demonstration to the audience, and using only the 
simple kind of instruments the original investigator 
himself had at command. Thus were demonstrated the 

iments of the cork and the excited tube, the ivo 
on the wooden rod, and the pack-thread ~ 
ments, by which Gray discovered that electricity could 
be conducted long distances. -Next were demonstrate 
the famous loop experiments and those with bridges 
, silk, and- wire, by which silk was 
discovered to be an insulator, and.the new fact of insu- 
lation was recorded. The audience, at this point, were 
carried, by description, to the’ Mansion of Mr. Gran- 
ville ecler, Otterden Hpuse, near Faversham, and 
were shown by a beautfully simple diagram, drawn for 
See rane by the ee Geo Cruikshank— 
ow Mr. Gray, putting up poles in Mr. Wheeler’s grounds, 
capi a Pee a moe en silk supports, and on 
14, 1729, sent ¢ line a communication through 

nh ae of 650 ft. E : . 
. Another series of experiments showed how Mr. Gray 
discovered induction, the conducting power of water and 
of metals; the fact that’ electricity itself upon 
the surfaces of bodies ; that attraction take place in 
vacuo; and that an insulated, pointed iron rod, when 
electrified by induction, will yield a brush at its extreme 
point, will another insulated conductor, will give 
a spark to the when tha is brought near, and 


awksbee’s revolving |. 


will pass through a chain of animal bodies, if they be 


A beautiful experiment with a soap-bubble, showi 
_how, when insulated and it will attract, ase 
the ental part of the lecture. The experiments 
throughout were highly successful, and were so rendered 
as ee distinctly visible toy Suet ace ‘ T 
A few more points in the ral. hi of Gray 
were intro duced. Je ras wold that he paoe me 
first ley M of the Royal Society in 1731, and the 
a toe 1732, and that he was admitted a Fellow of : 
the Society on March 15 of the latter year. - A-graphic 
description was given of a meeting of the Royal Society on 
November 25,1731. At this meeting Prince George was 
present with the Duke of Lorraine, and the Duke was 
admitted.a Fellow. Afterwards a model of a fire-engine, 
used at York, was exhibited ; then Dr. Frobenius lec- 
tured on phlogiston, and on the transmutation of phos- 
phorus, using several pounds’ worth of that now common 
element. Finally, the company ascended: to the library, 
where Mr. Gray showed some experiments, proving how 
electricity travels along conductors, and. succeeded well, 
notwithstanding the of the company. 

Two remaining subjects to Gray were 
briefly -touched upon. One was his’ prediction that 
what he was doing tn minimis would some day be 
so extended, that electrical phenomena would be 
made to resemble those of thunder and lightning ; and 
the other, his belief that he had invented what he 
called a Fapema a a method of making a pith- 
‘ball suspended by silk move in circles or ellipses round 
a metallic centre set in a cake of resin, while the resin 
was excited by friction of the hand. The first of these 
observations of Gray had been fulfilled; the latter had 
appeared as an error of the last days of this wonderful 

and might well be forgiven. 

The Sea of pennies Fi aoe the Ie rer an 

portunity for a touchi escription of a man of science 
etrageting to the last with his! labours. On February 
14, 1735-36, he was visited by Dr. Cromwell Mortimer, 
the secretary of the Royal Society, who took from his 
lips the account of the Planetarium by which, “if God 
spared his life,” the electrical philosopher would, create, 
he thought, much astonishment: but the following day, 
experiment, speculation, and hope, lay alike low in dea 





NOTES 


THE report which reached England a ‘few days ago of the 
death of Livingstone, and which Dr. Kirk was able to charac- 
terise as possibly unfounded, as it closely resembled a’ discredited 
one current in Zanzibar before he left, received important confir- 
mation” yesterday morning. We are enabled, however, to 
state that a letter seems to have come from Lieut. Cameron at 
Unyanyembe, reporting that a man named Chumas, who was 
with Livingstone, had arrived there with a circumstantial story. 
of his death, which Lieut. Cameron, with his slight knowledge’of 
Suabih, had tó tum into English, It now depends upon the 
veracity of Chumas, of which at present there is no means of 
judging. The circumstantiality is nothing, for the tale of the 
lying Johanna man was quite as detailed. There is, however, 
we are bound to confess, much resson to fear that we have lost 
one of the most unselfish, noble, and devoted investigators the 
century has produced. 


ÆT Council of the Geological Society has awarded the 
Wollaston Medal for the present year to Prof. Oswald Heer of 
Zarich, and the balance of the Proceeds of the Wollaston Dona- 
tim Fond to M. Henri Ngat of Brussels. The Murchison 
Geological Medal was awarded by the Council to Dr. Bigsby, 
F.G.S., and the belance of the Proceeds of the Murchison 
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Geological Fund to Mr. Alfred Bell and Mr. Ralph Tate, 
F.G.S., between whom it will be divided. 


WE are glad to note that the Emperor of Brasil has conferred 
upon Dr. Huogins, F.R.S., the honowable distmction of Com- 
mander of the Order of the Rose. 


We are informed there is a scheme in contemplation for the 
eection of an aquarium at Margate. The building will com- 
mence at Cold Harbour and pass round Fort Pomt to the flag- 
staff point on the Fort Promenade, and will be carried out by a 
limited liability compeny, with a capital of 15,009. In all Hke- 
Ifhood the work will bé commenced early in the spring and will 
take about nine months to complete. Accordmg to present 
plans the aquarum will be 250 ft. long by 100 ft. broad, and will 
be connected with a large hall suitable for concerts and balls. 


Tr Royal Irish Academy have granted to Messrs. Draper 
and Moss the sum of 30/. towards their researches on Selenium, 
and 34. to G. J. Stoney, F.R.S., towards the construction 
of the Academy’s spectroscope. 


On the 19th inst. Prof. Coifield delivered a lecture on Small- 
pox and Vaccination, in connection with the Laws of Health 
Class of the Birmingham and Alidland Inst:tute. 


A COURSE of ‘Science Lectures for the People” has been 
arianged by the Council of the Crewe Mechanics’ Institution, to 
be delivered in their hall. The following is the programme for 
the next two months :—February 5th and 12th, two lectures on 
tí Mechanics,” by Sedley Taylor, M.A , late Fellow of Trinity 
College, Cambridge ; February 19th and 26th, two lectures on 
1 Waves,” by G. W. Hicks, B.A., scholar of St. John’s Col- 
lege, Cambndge ; March sth and rath, two lectures on ‘‘ Light,” 
by William Garnett, B. A., scholar of St. John’s College, Cam- 
bridge. These two last will teat of spectram analysis, and its 
application to the Bessemer flame. H. N. Read, B A., of St 
John’s College, Cambridge, will give the two concluding lectures 
on ‘' Chemistry,” on March 19th and 26th. Each lectuie will 
be illustrated by experiments. 


Wr havo received two more of the penny reprints of ihe 
Science Lectmes for the people delivered at Manchester, namely: 
— t Muscle and Nerve,” by Piof. Gamgee, M.D, F.RS, and 
“The Time that has elapsed sunce the Era of the Cave Men of 
Devonshire,” by Wiliam Pengelly, F.R.S. They both seem 
admirably adapted for the purpose for which they were given, 
the subjects being treated clearly and family without that 
sacrifice of scientific accuracy which is often the bane of popular 
lectures delivered before mixed andiences. 


We have received the thirteenth annual report of the Man- 
chester Scientific Students’ Association, containing an account of 
the various sores, excursio.s, and papeis for the past year. 
We are pleased-to see that the Committee speak very favomably 
of the position and prospects of the Society. The total number 


of members is 177. Durmg 1873 two songes were held, seven- 


teen lectures delivered on various branches of science, and |- 


eleven excursions made to places of scientific and antiquanan 
interest in the locahty. 


A NEW society has been formed at Londonderry under the 
name of the ‘Londonderry Sclentific Association” to promote 
the study of physical, natural, and historical science. Courses 
of lectures will be delivered on scientific subjects, single lectures 
on special subjects by eminent Lecturers will also be provided as 
oceasion may serve, and excursions made during the summer for 
the field-study of Geology, Zoology, and Botany. The first 
meeting was held on January 14, when (Mr. W. E. Hart, M.A, 


President ‘of the Society, occupied the chair and opened the 
proceedings by reading a paper on “Local Scientific Socetlies; 
their aims and objects ;” in which he pomted out the mpoitance 
of the study of natural science, both as in itself a valuable 
branch of education, and as a means of intellectual discipline. 
This was followed bya discussion on the ‘‘ Relations of Physico- 
Geographical Conditions to Civilisation.” The ‘‘ Londondeny 
Scientific Society” is chiefly composed of ex-members of the 
“Londonderry Natural History and Philosophical Society,” 
which ceased to exist some two years ago. 


Wa leam fiom Mr. Gerad Kreft, F.LS., Curator of th 
Australian Museum at Sydney, that the museum, which is th 
oldest and mchest ın the Australian colonies, was vimted last yea. 
by nearly 250,000 pergons, who were admitted frec. We un- 
derstand that Mr. Krefft will þe glad to receive specimens of al! 
kinds from any individuals interested in the piogress of scienc 
in New South Wales. 


Mr. Henry SoLLY wiites to the Zfwes with reference to the 
address ismed by’ the Trades Guld of Lewning noticed ia 
Narur He says that the Guild ongnated with himsel.. 
and was first proposed at a meeting he called last March (> 
a number of leading woking men, when Lord Lyttelton wes in 
the charr, and when Mr. James Stuart, of Trinity College, Car - 
bndge, the onginator of the University Extension Scheme, was 
present at his invitation, A Provisional Committee was then 
formed, consisting of most of the working men present, with tle 
addition of Bir. Stumt, Mr. Webster, Q C., Mr. Hodgson Pint, 
Mr Edward Hall, himself, and a few other friends of the mov> 
ment. That committee resigned its trust, after doing a good 
deal of work, to r conference held in June at the Hall of the 
Society of Aits, when the Guld was formally founded, ond a 
Council was appointed on which nearly the whole of the Pro- 
visional Committee was placed. 


DURING several days in December, says the Levant Tims, 
caps:ematon prevailed in the town of Adramytti, in Asia Minor, 
in consequence of certain ominous noises which seemed to pro- 
ceed from a considerable depth below the earth’s crust. The 
sound which was heard at intervals and resembled the iepoit of 
distant cannon, was accompanied and followed by shocks of 
earthquake, which added to the terror of the inhabitants, At a 
short distance from the town and in the surrounding villa: os 
there was no such cause for alarm, the earth mamtamnmg its 
normal condition of harmless repose. These details me, no 
doubt, hustwoithy, as they are taken from the repoit sent in by 
the Governo: of Adramytti to the Governor-General of the Vice- 


Royalty of Smyma, 


On Decémber 1, at 10,25 A.M., r violent shock ot earthquake 
was felt at Sofia, in European Turkey, The shock was accom- 
panied by a loud subterranean noise. 


THERE were two shocks of earthquake at 8 P.M. on Dec. 26 
at Salonika, in European Turkey. 


At the Berlin Medico-Psychological Society in November 
last, says the Medical Times and Gaceite, Dr. Hutzig, the author 
of the method of examination of the brain by electricity, mare 
some remarks on Dr. Ferrier’s well-known experiments on the 
localised functions of the bian, especially with repaid to the 
discrepancies between his own and the latter’s results Ile con- 
siders that the chief of these is that while he and Fntsch Favo 
found only one pait of the convexity of the hemispheres cap. ble 
of electrical excitation, Ferrier extends thin property to nenly 
the whole of it. This Hitelg explains by saying that Ferrier 
Las in his experiments used two strong cutients (ihe seconcary 
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coil of Stohrer’s battery being pushed into eight and even four 

‘+, centimetres), and has thus excited the ganglia at the base of the 
-brain, so that it is to,them, and not to centres localised in the 
cortex, that the movements noted must be referred. Another 
reason why Hitsig doubts some of the effects of irritation in Dr. 
Ferrier’s cases is because, although there is such a remarkable 
similarity between the beains of the dog and the cat, the latter 
‘found that electrisation of the spot on the cat’s brain correspond- 
ing to the centre of movement for the tail in the dog gave no 
result. Hitadg has repeated several of the experiments in which 
Ferrier’s results differed from his own, and declares that his own 
views are re-confirmed. He will shortly publish a detailed 
account of ‘all his work in Du Bols-Reymond’s Arrkiv. 


Dz. Prrrers of Bertin, in the 1873 Pestechri/? of the Gesellschaft 
Naturforschen der Freunde s Bertin, has described a very inte- 
resting new gemas of Rodent animals, named by him Disoseys 
branichd, ‘The specimen on which the memolr js based is askin 
and skeleton, which were placed in his hands by Mr. L. Tac- 
ranowski, Conservator of the. Zoological Meseum at Wancw, 
the latter naturalist _having~obtained it from Mr. Constantin 
Jelski, who found it in the high lands of Peru. . 


WE are glad pinkie Microscopical Society has been 
founded in Victorie quite recently, this being the first of such 
institutions esteblished in Australia. The first meeting, held at 
Melbourne, was under the presidency of Mr. W. H. Archer, the 
Registrar-General of the Colony, who gaye an interesting intro- 
ductory address, in which he showed the great field there is for 
fresh work in that comparatively unexplored country. 


We noticed in Narure lest week the announcement of a 
work by Sir Bartle Frere, G.C.B., G.C.3.1., called “The Im- 
pending Famine in Bengal ; how it will be met, and how to. 
prevent future Famines in India,” with maps ; to be shortly pub- 
lished by Mr. Jahn Murrdy. Amongst Messrs. EL S. King and 
Co.’s forthcoming books we find the following :—‘ The Threat- 
ened Famine in Bengal ; how it may be met, and the recurrence 
of Famines in India prevented,” by Sir HL Bartle Frere, 
G.C.B, GCS.L, &c, with three maps. Is it not somewhat 
strange that two publishing ‘firms should announce seperate 
works by the same author, with titles that are so nearly syno- 
nymous? 


f 


Musgps. H. S. Kno & Co. will shortly publish—t Longe- 


vity: the Means of prolonging Life after Middle Age,” by Dr. 
' J. Gardner, author of ‘ Household Medicine.” “The Principles 
of Mental Physlology, with their applications to the training and 
discipline of the Mind, and the Study of itv Morbid Conditions,” 
by W. B. Carpenter, M.D., LL.D., F.R.S. “Physiology for 
Practical Use,” by variogs eminent wnters Edited by James 
Hinton. 2 vols., with ṣo illustrations. ‘‘ The History of Crer- 
tion : ” a popular account of the development of the earth and 
_ its inhabitants, according to the~ theories of Kant, Laplace, 
. Lamarck, and Darwin. With coloured plates and genealogical 
trees of the various groups of both plants and animals, by Prof, 
Emst Haeckel of Jena. “The New Chemistry,” by Prf. 
Josiah P. Cooke, of Harvard Untversity, with numerous ilus- 
trations. 


Messua. Wu. BLACKWOOD AND Sons have in the press the 
“following works relating to natural science :—An “ Advanced 
Text-book of Botany for the Use of Students,” by Robert 
Brown, F.R.G.S., Letiurer on Botany under the Scienco and 
_ Art Depertment of the Committed of the Privy Comal on Edu- 
cation and author of the “ Races of Mankmd,” just published 
by Mers, Cassell, Petter, and Galpin; ‘‘ Domestic Horticulture, 
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Window Gardening and Floral Decorations,” by F. W. Bu 
bidge ; and ‘‘ Economic Geology, or Geology in its Relation te 
the Arts and Manufactures,” by David Page, F.G.S., Professor 
of Geology ın the Durham University College of Physical 
Science, Newcastle. 





Mr WoL Tor.ey’s interesting paper, with maps and 

sections,“ On the Relation of the Parish Boundaries in the South- 
east of England to Great Physical Features, particularly to the 
Chalk Escarpment,” has been reprinted in a seperate form from 
the Fotermal of the Anthropological Institedte. 


In Le Tour du Monde, is oppesting a French translation of the 
account of the voyage of the German Arctic Expedition of 1869 
—7o, in the ships Germania and Hansa, The aera are 
plentiful and beantifnl, z 


T 


” 


Wa have received the following reprints of papers by Mr. 
F. W. Putnam, from the Bulletin of the Essex Institute (U.S.):— 
‘! Description of a Stone Knife found at Kingston, N.H,” 

“Description of a Carved Stone representing a Cetacean, ford 
at Seabrook, N.H.,” and “ Descriptions of Stone Knives fopnd 
in Essex County, Massachusetts.” 


THE success of Professor G. W, Hough, of the Dudley Ob- 
servatory, in ‘self-recording barometers and ther- 
mometers, lends additional interest to his announcement of the 
successful construction of an automate evapometer and rain- 
gange. The apparatus consists of a vessel two feet square and 
one foot deep, suspended on levers, and held in equilibrium by a 
small spring, the amount of change in the weight of the mas, 
either from rainfall or evaporation, being indicated on the scales 
of e delicate balance. In order to secure the mechanical record 
of the hourly variations in the weight of the vessel and-of its 
contents, the professor causes the lever to vibrate between 
two platinum points so placed that whenever a change in the ~ 
weight of the vessel by a given amount (say ten grains) takes 
place, a magnetic circuit will be established passing through an 
electro-magnet, A micrometer screw will then be operated by 
means of clock-work, thereby tracing a curve on a revolving 
um, pronka y ad 1 thp cane ke aca ae 
thermometer. 


~ 


‘Tet pelactpal axis fhi-the leet atumber “of Ca Canada 
Journal of Science, Literature, and History are—on ‘An 
Ancient Carved Stone, found at Chesterholm, Northumberland, 
England,” by the Rev. Dr. M‘Canl; an article by Dr. »Daniel 
Wilson, on the work done by Alexander Gordon, the- Scottish 
antiquary, author of the Jitxerartnas Sepientrionals, and a paper, 
also published separately, by Prof. EL A. Nicholson, on ‘‘ The 
Species of Favosites of the Devonian Rocks of Western Onta- 
rio” Appended are meteorological tables for Toronto for the 
hadepea May to October 1873. ` oo 


THE addition to the Zoological Soctety’s Gardens, during the 
past week, include an Ocelot (Fais pores) from America, pre- 
sented by Mr. J. Ryde; a White-headed Sea Eagle (Hadantus 
leucocephalus) from Nova Scotia, presented by Mr. H. Walpole ; 
two Grey-breasted Parrakeets (Bolberhynchus monachus) from 
Monte Video, presented by Mrs, C. Dawkins; a Bernicle 
Goose (Bernicia lescopss), European, presented by Mr. T. P. 
Tyndale; two Sclater’s Curacsows (Crax sclateri) from Maran- 
ham, and a Prince Albert's Curassow (C. albert) from Columbia ; 
a Capybara (Hydrockærus cagybara) from South America; a 
Rhea (Res americana) from Rosaria, and a Chimachime Mil- 
vago (Milvago chimackima) from Braxil, purchased or deposited, 
the last-named bird being new to the collection. 
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THE ACOUSTIC TRANSPARENCY AND 
OPACITY OF THE ATMOSPHERE * 


"THE cloud produced by the puff of a locomotive can ob- 

literate the uoonday sun; it is not therefore isi 
that in dense fogs our most powerful coast lights, mcludmg even 
the electric light, become useless to the marmer. 

A disastrous los of life and property ıs the consequence. 
-During the lest ten years, for example, the number of total 
wrecks on the coasts of the United m, which were re- 

rted to have been caused by fog and thick weather, amounted, 

am informed, to 273 vessels, 

Of late years vo1ious efforts have been made, both on our own 
coasts and on the American seaboard, where trade is more eager 
and fogs more frequent than they are here, to furnish warnmg 
and guidance to ships by means of sound mgnals of great 
enn tished along the coast. R 


signals, the most oe 
has been hitherto institut 
meet tunty. i 

The problem has occupied for some time the attentian of the 
Elder Brethren of the Timity House; and soon after my retum 
from America they requested me, as their official adviser in 
sclentific matters, to superintend an investigation of the entire 
subject. They had appointed a committee under whose auspices 
two stations had been established at the Sonth Foreland. I 
entered upon the jaquiry with such ardour es I could derive 
from a sense of duty, erthan from the pleasure of hope, for 
I knew it would be and difficult, and that I was at the mercy 
of a medium, the earth’s atmosphere, which could not be put mto 
the witness-box and cros+exammed scientifically. The experi- 
menter can usually his own conditons upon Nature, 
and force her to reply. In the present case we were forced to 
accept the conditions which Natyre im 

Nevertheless, if the student only holds on eres ke to any 
natural problem, intendmg his mind upon it, aud not falling into 

despair, he is sure to be rewarded in the end ; and after a hme 

ts, important not only m a practical but in a purely saentfic 
pomt of view, appeared to grow ont of theinvestigation. I men- 
tioned this tothe Deputy er of the Timity House, sying 
that I thought such results might, without impropmety, be 
communicated to the Royal Society and the Royal Institution. 
His response was piompt and cordial, and he was seconded 
by his colleagues in this gave not only the re- 
quested ion (which on various pleas they might have with- 
held), but they haye aided me in every way In preperation 
‘of this discom se. 

I would add that the Elder Brethren themselves have had a 
large share in the executive poition of this investigation, and 
whatever success has attended the inquiry is in a geat measure 
due to the cheerful piomptness and thoroughness with which m 
wishes and ons were carried out by the gentlemen wi 
whom I had the honour to act. It is not necessary to mention 
names when all have been so sympathetic and so helpful, but 
I should like to refer to a few gentlemen on the wo staff of 
the Trinty House, who have aided me with all asi and 
all zeal. They me the able Trinity House engineer, Mr. Dong- 
lass, his assistant engmeer, Mr. Ayres, and Mr, Price Edwards, 
the private secretary of the Deputy Master of tho Trimty House. 

On Monday, May 19, the experiments The instruments 
employed had been previously mounted at the top and bottom of 
the South Foreland Chiff. They were two brass tumpes, or horns, 
11 ft. ain. long, 2in. in dinmeter at the mouth-plece, opening 
ont at the other end to a dmmeter of 22 in. ey were pro- 
vided with vibrating steel reeds, 9 in. long, 2 in. wide, and ¢ in. 
thick, and were sounded by air of 18 lbs, pressure. They were 
mounted vertically on the reservo of compressed air; but 
within about 2 ft of their extremities they were bent at a right 
angle, so as to present their mouths to the sea. These horns 
were constructed by Mr. Holmes. There were also two whistles 
shaped like those in use on locomotives, one 6 in. m diameter, 
sounded by aur of 18 lbs, ; the other constructed by Mr. 
Baily of Manchester, 12in. ın diameter and sounded by steam 


of 64 lbe. pressure, 

Wo embarked on! the: semer Prem, and licel. dittdva 
abreast of the signal-station, halting et a distance of helf a mile 
from it. The wind was , the sea rough, The su ity 
of the trumpets to the whistles was very marked, I may 
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say continued marked throughout, Their sound was exceeding] 
fine and powerful. Aguile edistaace thar sound wagclas tid 


strong ; at 2 miles they were heard distinctly, though not loudly. 
The whistles were also heard, but as fog-ngnals they had be 
| come useless, At 3 miles the horns became also useless. It 
i required great attention to hear them distinctly. At a distance 
of 4 miles, with pe paddles stopped, we listened long and atten- 
tively, but heard nothing. 
On May 20, at 3 miles’ distance, the steam whistle was not 
| at all heard, the horns but faintly. At 4 miles’ distance, the ar 
beng very light the sea calm, and the circumstances generally 
to appearances highly favomable, we halted and listened. 
The homs were so heard as to render it unmustakeable that a 
round was there. At 4'8 miles the sounds were fauntly heard , 
at 5 miles an occasional murmur ieached us. At 6 mules the 
faint hum of a horn was wafted to us at intervals A little farther 
aat, though local noises wero absent, and though we listened 
with stretched attention, we heard nothing. 

This position, clear] the range of whistles and 
trumpets, was chosen ewe eee 
peels experiment between horns and guns as Tostru ments for 

og-tignalling. Through the of Generml Sur A. Hors- 
ford we were enabled to carry out comparison. At 12°39 
precisely the puff ef an 18-pounder, with a 3-lb ch was 
seen at Dover Castle, which was about a mile farther off than the 
South Foreland -six seconds afterwards the loud report 
of the gon was heard, its complete superionty over the trumpets 
beng us to all appearance Panonstated. 

e clinched this observation by steaming out to a distance ot 
84 mules, where the of a second gun was well heard At 
10 miles the report of the gun was heard by some and not by 
others At 9°7 mules a fourth report was head by cil 
observers. 

There wasnothing, far as I am aware of, in our knowled 
of the transmission of sound through the atmosphere, to invali- 
date the founding upon these experunents of the general conclu- 
mon that, as a fog-signal, the gun possessed a clear mastery over 
the horns. No observation, to my knowledge, had ever been 
made to show that a sound once predominant would not nlwa:s 
be predominant ; or that the atmosphere on different days would 
show preferences to different sounds. A complete reversal of t! © 
{foregoing conclosion was therefore not to be anticipated ; stil, 
on many nent occasions, it was completely reversed. 

On June 2 the maximum range, at first only 3 miles, aftcı- 
wards ren up to about 6 miles, 

Optically June 3 was not atalla day ; the clouds 
were dark and ing ; and the air filled with a faint haze, 
nevertheless the horns were fairly audible at 9 miles. An ex- 


ceedingly heavy run-shower approached us at a galloping speel 
. 


SOUTH AORLLAND 


3 





Fig r. 


Tho sounds were not sensibly impei i 
| of therain, This state of rE i eee 


ay 
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opinions, should have deadened the sound. It rather 
idea the sonnd, and this added to my perp 

-On une 10 the maximum range was 9 miles. An extraordi- 
nary of the sound was, however, noticed on the “Dover 
side of the Foreland. Ata mile’s distance from the station the 

pare see S at the suddenness of the 
thinking i might bo due to some pecilianiy of the horns at 
natied for tbe gans a 31b. charge 

E 


On Jane 11 we feamad iowardsthe South Sound Head Nght- 
ship. At the distance of 2¢ miles, and even at 2 miles and 
from the station, the sounds were not so as at 32 miles, 
We steamed abreast of the station and on to the line j the 
South Foreland to the end of the Admiralty Pier. At 

of a mile from the station the sound fell, and a little 
on was audible. This weakening of the sound 
between the pier and the Foreland was mvariable. This needs 
a word of explanation. The fall of the sound is not caused 
directly an acoustic shadow, it occurs when the instru- 
ments are Tewi Kat, the. Umit -oi an acoustic shadow is close 


the ves diverge, and lose intensity by their 
the portion of the wave nearest the shadow suffermg most. To 
this must be added the effect of interference. 

On June 25 the range was 54 miles. On 
was 10 miles. The former day the wind wus 
the sound; on the latter the wind was: opposed. Plainly 


une 26 the 


sound- This was now the object of search. 
Is it the clearness of the here? ous writers 
have extolled a clear atmosphere as for sound ; bat on July 18 


being at the same time entirely 
hidden in thick haze. Nay, more: we spoke the Triton tender 
on its way from the Varne lightshtp, and took the master of the 
Farne on board. He ed that the sounds had been heard 
is 12} miles from the Foreland. It 

of the Foreland, so that both 


~ hare and wind were then in opposition ; still the sound ranged 


at least twice as far as it had done on days when 
wind was there # interfere with the sound. 
Only 2, cb ange acoustic darknes if T niay nae tha ter, 
the atmosphere. The gly 4 mila The 
magnitude of the fluctuations, from 34 to o 1af les, observed 
up to this date, was striking : but I was unable to fix upon any 
meteorological element that couli be held accountable for them. 
The wind, the clearness of theeair, the barometer, the thermo- 
the h meter, gave me no help. All was perplexity. 
t, but saw ite p cee ae 
a lovel of a stainless 
an the sew manos we shoald 
way off. We steamed beyond the pier 
e steam clouds were there, showing the 


ow, I 


aid, bet oe tear nothing. There were the steam- from 
the whistles, and we knew that between two puffs the 
horn sounds were embraced, but we heard We sig- 


with all attention. - Nether the horns nor the whistles sent us 
tpe test hint of a sound. The guns were again 

OF 5 of them were fired, some elevated, some pomt 
blank at us. Not one of them was heard. We steamed in to 
two miles, and had the guns again fired: the howitrer and 
mortar with 3b, charges yielded the faintest thud ; and the 
18-pounder was quite unheard. 

In the presence:of these facia T stood aumsed ee 
for it had been assumed and a pipes there men wo 
had given special attention to this a clear, calm 


Te ees tha best Sds i oust oal dana stad 
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acoustic clearness were supposed to gd hand in hand : indeed, it 


had bem to make the’ one a measure of the other. 
But here was a weza day perfectiy optically clear, itself to be 
almost impenetrable. 1 was driven 


as Crs capa to the conclusion that 
was wrong, and that for 165 gea 
Dr. Derbam published bis celebrated pa 
ceeding generations of scientific men 


all I had read upon this subject 
namely snce 1708, a tg 


dan 


I ventured, two or three years Be a 
ihe finction of the Tmaginarion in Saenee and uceevheaniing 
the care that I took to define and illustrate its real province, 
te ae ae isc ee ee 
me 10086 in fact, merely poetic, when I 
ee he aw “The history of sclence, however, 
See Sea ee who, in the 
presence of a scientific lem, became aš cold and clear 
as the light of stars. Lock at thee tio pieces OF Hahed steel. 
Have you a sense, or the rudiment of a sense, to the 
inner condition of the one from that of the other? And 
they differ materially, for one is a magnet, che other not. 


enabled thst noble pkilosopher, and pure and elevated character, . 


Ampére, to extromnd the atoms of sach a magnet with channels 
electric cmrents ceaselessly run, and to deduce from 
these pictured currents all the henon of 6 
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rdinary magnet- 
im? P What enabled Faraday to visualise his Imes of force, to . 


follow them through magnets and through unl his mentel 
picture became a e to discoveries which have rendered this 
immortal ? but. msgination e. T have reason to 
w but too well the fantastic, scandalous use that is 
ee ae from the disciplined 
ed over to the lined passions and 

emotions, this is not the scientific use of the im 


And now to return. Figure yourself on the deck of the Zrene, 
with the invisible air andthe Soath 
Foreland, which stifled the 
is. Your senses 
aTe Dot of tho least me to yoi yot you are le to see, or hear, 
or feel, or taste, or smell object of your. search ; nor could 
all the philosophical instramenta in tho world, as 'it now is, 
mada fon te eti cast asistance, You cannot take a single step 
towards tho solution withont the formation of a mental i 
in other words, without the exercise of the magmation. 
mo unfold my own exact course of thought and achon. , 

Sulphur in homogeneous crystals is exceedingly transparen 
to radiant heat, whereas the ordinary brimstone o Baen zed y 
highly impervious to it Why? Because the brimstone of cont- 
merce does not possess the molecular continuity of the crystal, 
but is a mere 


S 


contact with 
heat 1s always reflected on entermg aid q a grain. Hence 
When the grams. ee oo tefloction is so 
that the heat is entirely -wasted before it can 
to any depth in the substance. A snowball is opaque to 
pees It is not optically conrintions ice, but 
an aggregate of grains of ice, and the light which falls upon the 
pial ernie arc limiting surfaced of the snow 
etrate the snow to any depth. Thus by the 
mutore e ar ice, two Lransparent substances, we produce a 
substance as impervious to light as a really opaque one. Tha 


seme remark applies to foam, to clouds, to common salt, in-- 


deed to all t substances in powder. They are all 
impervious to light, not through the real absorption or extinction 
of the light, bat through internal reflection, 

Humboldt, in his observations at the Falls of the Orinoco, is 
known to have applied these principles. He found the noise of 
the Falls three times louder by night than by day, though in that 
region the night, through bessts and insects, is far noisier than 


the day. o plain between hım and the Falls conmsted of 
spaces of and rock in In the heat of the day ° 
he found emperature of the rock to be 30° higher than that 


of the eae Over every heated rock, he concinded, rosea 
column of sir rarefied by the heat, and he ascribed the deadening 
of the sound to the winch it endured at the lmitng 
surfaces of the rarer and denser air. This philosophical expla- 
nation made it generally known that a non-homogensous atmo- 
sphere 1s unfavourable to the transmission of 


But what on July p over a calm sea, where neither 
rocks nor grass could so destroy the homogeneity’ 


e of minnte. grains not in pefect optical ` 
other, When this is the cise, a portion of the, 


` 
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Of tha atmosphere ie, ta combi ean: in. so iorta 
distance, so vast a body of sound? As I stood upon the deck 
of the Jene, pondermg this question, I became conscious 
of the exceeding power of the sun beating against my back and 
heating the objects near me. Beams of equal power were felling 
on the sea, and must have produced us evaporation, That 
the vapour generated should so rise ingle with the air as to 
form an absolutely h É considered m the 
highest degree improbable. It would be sure, I thought, to 
streak and mottle the atmosphere with in which the air 
wouid be m diferent ee or it might be displaced, 
by the vapour. At the limiting surfaces of these spaces, though 
invumble, E mhonld haye the conditions area to the pridie: 
tion of partial echoes, and the consequent weste of soun 

Curiously enough, the conditions necessay for the testing of 
this explanation immediately set in. At 3.15 P.a a cloud threw 
itel! athwart the sun, and shaded the entire space between us 
and the South Foreland. The production of vapour was checked 
by the interposition of this that already in the air being 
at the same time allowed to mix with it more perfectly ; hence 
the probability of umproved transmission. To test this inference 
the steamer was turned and urged back to our last position of 
inaudibility. The sounds, as I expected, were distinctly though 
faintly heard. This was at 3 mules’ distance. At 3} miles 
wo had the guns fired, both poi blank and elevated, The 
faintest thud was all that we heard, but we did hear a thud, 
whereas we bad previously heard nothing, either here or three- 

of a mule nearer. We steamed ont to 4} miles, when 

e sounds were fora moment faintly heard, but they fell away 
as we waited; end though the greatest quietness reigned on 
board, and though the sea was without a mpple, we could hear 
nothing. We could plainly see the steam-pufis which announced 
the begmuing and the end of a series of trumpet-blasts, but the 
blasts themselves were quite inaudible. 

It was now 4 P.M., and my intention at first was to halt ar 
this distance, which was beyond the sound range, but not fer 
beyond it, and see whether the lowering of the sum would not 
meor the power of the atm ea to anial the sound. But 

ter waiting a little, the anchoring of a boat was suggested ; 
and though loth to the anuitpated revival of the sounds 
myself, I agreed to this ent. Two men were placed in 
the boat, and requested to give all attention so as to hear the 
sound if possible. With perfect stillness around them, they heard 
nothing. They were then instructed to hoist a signal if they 
should hear the sounds, and to keep it hoisted as long as the 
sounds contmued. 

At 4.45 we quitted them and steamed towards the South Sand 
Head lightship. Precisely fifteen minutes after we had separated 
from them the flag was hoisted. The sound, as anticipated, 
had at l succeeded m piercing the body of air between the 
boat and the shore. - 

On returning to our anchored boat we learned that when the 
flag was hoisted the horn sounds were heard, that they were suc- 
ceeded after a little time by the whistle sounds, and that both 
micreased in intensity as the evening advanced. On our arrival 
of course we heard the sounds ourselves. . 

The conjectured explanation of the stoppage of the sounds 


appeared to be thus reduced to demonstration, bat we pushed 
the proof still further by farther out. At jt es we 
halted and heard the sounds. At 6 miles we them dis 


tinctly, but so feebly that we thought we had reached the limit 
of the sound range. But while we waited the sound rose in 
power. We steamed to the Varne buoy, which is 7} miles from 
the sgnal station, and hemd the sounds there betier than at 6 
miles distance. 

Steamıng on to the Varne lightship, which is situated at the 
other end of the Varne shoal, wo hailed the master, and were 
informed by him that up to 5 P.a. no had been heard. At 
that hour the sounds to be andible. He descnbed one of 
them as “ gross, resembling the bello of a ball,” which 
very aeciraiely characterises tha sond. of 
steam whistle. At the Varne ligh 
had been beard towards the close of day, though it is 122 
mles fror tie signa) station. 

What is the meaning of this result? Imagine 2 man in 
an anchored boat at 2 P.M, at a distance of 2 miles from the 
Foreland, and suppose him of instruments which would 
enable him to measure the growing intensity of the sound. Ap- 
plying the law of mverse squares, to carry the sound to six times 
the distance, its intensity at 2 miles would haye to be augmented 


6 times. But the Varnelightship ls more than 6 tumes 2 miles 
the Foreland. Shape oak a 

to occur, the observer would fi that the lowrertiig oy 

the sm the sound at his position had at 6 P.M. to more t 


forty-fold the intensity which it possessed at 2 P.ẹ3L In reality 
the augmentation was still greater. 
(To be continued.) 





BIRMINGHAM NATURAL HISTORY AND 
MICROSCOPICAL SOCIETY 


AT the annual soine, held on Tuesday, December 16, 1873, 
the sixteenth of the existence of the society, 
Mr. W. R. Hughes, F.LS., the president, gave, at the request 
of the committee, an address on *‘ The recent Marine Exausion 
made by the Society to Tegnmouth.” After alluding to the apt 
and graceful remarks of his predecessor ın office (Rev. H. W. 
enia, F.G.S.) twelve muba ago, on the advantages of the 
study of Natural tory, then describing the prelimmary 
aangenaam connection with the excurmon wich have already 
been iled in NATURE, vol. vui pp. 334and 469, Mr. Hughes 
stated that upwards of 20 members of the society, inclndmg 
several ladies, progeeded from ingham and assembled at the 
head: at Teignmouth on Monday, September 1, on which 
day the dredging operations commenced on board the yacht Ausy 
with satsfactory results. These were carried on dwing the 
and herve already been described ın Nature; the 
prn pal Tentar bang the capture of the pedunculate form of 
A resacens (Comatula rosacea), the rosy feather star, in- 
cluding of 12 genera of Echinodermata and about 
40 species of Hydrozoa and Polyzoa, the last of which had been 
mounted and presented to the society by his friend and co ` 
Mr. A. W. Wils, to whom the Society were also indebted foi lıfe- 
like dre of the Antedon in various of development. 
Mr. H then proceeded to speak of the moral of the 
marine excurmon. So far as he was informed ıt was the first 
of its kind that had Been undertaken by any soddy anying or 
its operations m an inland district like Birmingham, far removed 
from the sea, and that point was in itself noteworthy, and might 
contribute to raise the status of the society and cause its example to 
be followed by others of a kindred nature. He thought it was 
well agreed among the members that the excursion was 
attempted properly, and on the whole carried ont successfully. 
The members who took part in it had been stimnlated and cn- 
couraged in their project by the hearty aod unanimous way in 
which ıt was adopted others w studies lay in dife- 
rent directions, by preise from NATURE, that most cultivated of 
scientific serials, and by “good words” from the local press. 
The results might not have satısged all. Cırcumstances rendered 
the absence of many old supporters of the society unavoidable. 
It was planned a little too late in the season, and many of the 
microsco pie animals they dredged eae 
great problem of life, and empty cells alone remained where many 
a delicate and beantiful organism hed spread its feathery plumes 
‘tin the dark unfathomed caves of ocean.” Too much time was 
devoted to the dredging, and not sufficient for subsequent mves- 
tigation of the procesas, Still the members had enjoyed the 
Tare opportunity of i many beautiful marme animals 
under the microscope which could not have hoped for at 
home. And the excursion had ote much to promote exchange 
of thought and fnendlness among those part in it. 
Doubtless if a similar one were planned in 1874 the members 
would profit by the experience ot the late one, and Mr. Hughes 
commended such to the consideration of the committee, and sug- 


gested that the members should make it the subject of thar 
annual holiday, yas ladies were now for the first tme 
admımsible as m The President stated he could not close 


bly com of naturalists ond those 
who had evinced a taste in their pursuits, without to the 
fact that must have impressed most of them, viz, : that the study 
of marine roology had in these days attained an mteiest second 
to thet of no other branch of natural history, and that the exist- 
ence and habits of the denizens of ‘‘the great and wide sea” 
were discussed as familiarly in the newspapers of the day as the 
erna of socal and political life. As further evideuce, Mr. 

a to the record, almost surpassing any story in 
tha t Thouand and One Nights” i di that most charmung 
of books ‘‘The Depths of the Sea,” of the 1esearches m deep- 
sea dredging, by Prof. Wyville Thomson, F.RS., and Dr. 
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Carpenter, F.R.S., refuting the old theories of the non-exist- We understand that Mr. Hughes’ has been acted 
ence of animal He at great depths, and bri to light | upon, and that an influential committee since been appointed 
(wich others) anımals such as Pentacrimus ' He-thomsont | to make inquiries with the view to the promotion of an efficient 

` and Bathycinns gracils, pedunculate star-fishes allied to the | marine aquarium for Birmingham, 
Comatula, frora 2,435 fathoms, mae Tey enia was unsus- 
d were th f to ha 

Ree ned ik he nrinn Er MeT ARTIA ng thee he SCIENTIFIC SERIALS 
vestigations came the exploring expedition of H.M.S. Challenger, | Astronomische Nachrichten, No. 1,969, Jen. 9.—This 
the most important mission of its kind that Greet Britain number contains a paper by Prof. S on Faye’s theory 


ever engaged in, from whence we now and then mg 
of yet more remarkable animals,—animals compamHyely 

igh organisation, allied to the lobster, d up fom 2,000 
fathoms : in one eae eee amphipodal crustacesn, 
“ the eyes of the creature in two facettic lobes over 
the whole of the anterior part of the cophalo-thorax, like the eyes 
A glina among Trilobites ” (NATURE, vol. vil p. 388). In another, 
Dadam tyle, there were no traces of eyes of 
sight or their pedicels (NATURE, vol. vhi. p. 52). Further, from 
hs corsa Senih OF 4, coo talon or nearly 34 statute miles, 
“(a depth which does not appear tb be ‘greatly exceeded in any 
part of the acesa,” have been taken a tube-buildmg annelid, its 
tube formed of the gritty matter which occurs but sparmgly in 
the clay at the bottom, affording, in fact, as Prof. Wyville 
Thomson remarks, “ conclusive proof that conditions of the 
bottom of the sea to all depths are not only such as to admit of 
the existence of animal life, but are such as to allow of the un- 
lmmited extension of the distmbution of animals high in the 
zoological series, and closely ın relation with the charactenstic 
faunw of shallower zones (NATURE, vol. vil. p. 53). 

Seopa selanvetbag A with these expeditions and what would 
appear to be not an inappropriate seymitur, marine aquaria of ex- 
tenmye size, and constructed on scientific principles, had been 
established in some of our principal towns, thus affording a new 
source of deer and an mtellectual cation to the 
people—that af the examination of e animals as they 
exist “in the depths of the sea” combining with this in 
some instances a source of pecuniary benefit to the promoters. 
The public interest in these establishments seemed so great that 
the arnval of the octopus had attracted almost as much attention 
as the vnt of a foreign emperor, and the death of the porpoise 
was moumed as a natonal calamity, 

In conclusion the president said he hoped he had said some- 
thing suggested by the recent marine excursion to interest the 
members ın mape 2001 For his own part he could say that 
the little attention he had been able to devote to it had been a 
most acceptable relief to official duties (as Treasurer of the 
Bo ), always laborious and responsible, and at the same time 
it bad brought im in oni with fellow-workers ın naturel his- 
tory from w friendship and kindly intercourse he had derived 
the most lasting pleasure. è 

Mr. Hughes ventured to express his opinion that a Marine 
Aquarium, if constructed properly and efiiclently— for 
instance like that beau one at the C Palace under the 
direction of his fnend, Mr. W. Alford Lloyd, who had done 
more for the advancement of public aquaria than any man 
would be must acceptable to B ham, where the 
Prestley carried on his scientific ri es, and m 1773 obtained 
the Copley medal of the Royal Society for the discovery of the 
mutual dependence of plants and animals on each other—the 
grand pmnciple of all aquaria. It occurred to him after 
much thoug and as œa successful student of marine 
aquaria for many years, that no greater 
of mtellectual recreation for the working classes and thetr 
neighbours in thé mi districts could be devised, because it 
would be so utterly different from any other exhibition now 
existing, and so suitable as a relief and mental refreshment for 
those m crowded courts to whom the sea was but a name. It 
was indisputable that ‘‘the sea and its living wonders” 
had irresistible fascination to us far away from it. The 

central mland postion of Bi ham would be highly 
advantageous by allowing ready and rapid modes of conveyance 
of rare animals from almost any part of the coast. He com- 
mended the project to the earnest consideration of the many 
wealthy and intellectual men in pie town; and could not 
help believmg and ing—although his views asa naturalist 
might bo sanguine—that Birmingham would sooner or later 
possess a marine aquarium worthy of it, and follow the example 
of London, Beigliton, rae ms Manchester, Plymouth, and 
other towns, which, besides others on the Contment, hed 
already taken the matter up. 


stray idm, 


of solar spots. He refers to M. Faye’s statement that spots 
are below the surface of the sun, and to his relance on his treat- 
ment of Carrington’s observations ; for if a spot be observed for 
two or more revolutions its distance from the limb can be calcu- 
lated on the assumption that the spot is on the surfaco of the 
sun. Should, however, the observed plan of the spot not agree 
with the calculated on, the assumption will be that the spot 
is below or above the vurface of the sun. Prof Spoerer informs 
us that, on the whole, his observations show that the observed 
distance from the limb of the sun me too great ; this .he ascribes 
to the effect of refraction altering the ponton of the sun’s limb 
toa er degree than that of the spot.—On the identity of 

’s Comet of Nov. 10, with Comet 1818 I. by Prof. Weuss. 
In pez the author gives tho elements of Coggia’s comet as 
lately determined, together with the recorded observations of 
Comet 1818 I; from which he considers the two comets to be 
identical.—In a second paper by Prof. Weiss he gives elements 
calculated on a parabolic orbit and on two elliptic orbits of 55°82 
and 6:9775 years respectively, being on the assumption ın the 
first case one revolution has happened moco 1818, and in 
the other that eight have taken place.—Observations on variable 

by G TG Schmidt. From observations up to the end 
of 1873, given at length m his paper, we extract epochs of 
maxima and minima of the following stars :— 


Max. Min 
Mira Ceti about May 25 Jan. 30°5, 1873, mag. 9°5 


ooo ” Sept 13, mag. 10 8 ” 
corpii Aug. 27, mag. 10° — 
R oot i tis  — a 3 
Virginis y 27 — May 13 
$Corone |, jay 6 —  — Period, 363 days, 
Max Mun 
R Leonis May 18 — 
R Leporis — Jan. 29 , 
x Bygai Oct. 5 — Period 404°7 days, 
May 13 June 16 
, uly9 Aug. 21 
RScuti pt 20 Oct. 13 
Nov. 4 — 


Wilhelm Schur gives an opposition ephemeris for Arethusa. 

The opposition happening Jan. 21, the R. A. being then 
8. 2.52.78 and Dec. + 4.1. 54 

The fourth hno of the of the nebala in Oilon, by 
D’Arrest. The anthor refers to a note on this line by Dr. Vogel 
in Astron. Nach., No. 1963, mentioning the fact that the fourth 
line of the nebula coincided with Hy, and goes on to mention 
that this line was known to Huggins in 1864, and by Capt 
Herschell in 1868, and was brought to the notice of the Royal , 
Society in 1872 by Huggins. Its wave-length ho gives as 4343. 
The author mentions a peculiarity in the spectrum of 
B. Durchm + eat PES ne states in a note 
that he believes 252 j has disappeared, and he 
thinks this sar a remarkable variablo. X 

Medizinische Fakrõucker : k.k, Gesellich. d. Aerzte: Vienna, 
1873, Heft 3 and 4.—The last two issues of this quarterly journal 
for 1873 contain the following of scientific mterest :— 
Researches into the minute structure of the Tendon, by Arnold 
Spina, with an illustration ; the Nerves of the Knee-jomt in the 
Rabbit, by Dr. C. Nicoladoni with a ); contributions to 
the Anatomy of the Human Bladder, Dr. Gustay Jurie; 

tine m Cholera, a report to the International edical 


by Dr. Oser. 








SOCIETIES AND ACADEMIES 
LONDON 
Zoological Society, Jan. 20.—Prof Newton, F.R.S., vice- 
resident, in the chair.— Mr. Sclater exhibited two skulls of 
ird’s Tapir (Zagerns basrds) recelyed from Mr, Constantine 
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Rickards, of Oaxaca, Mexico. Tiie receipt of thessi speciniens 
proved that this Tap extended from Panama through Cen 

America into Southern Mexico; and was probebly Tepa nia 
cies of this genus to be met with in America, north of the Pana-_ 
manic Isthmus --Mr. Sclater also exhilited and made remarks 
‘on skulls of Ors arkar, from the Alta: Mountains, and the 
stuffed skin of a specimen of the Wild Ibex of Crete.—Mr. E, 
Ward exhibited two feet of a Fawn, the mother of which had 
had double hind feet, and had for several years brought forth 
fawns having the same malformation.—A communication was 
read from Dr. ©. Finsch containing a description of an appa- 
rently new species of Parrot from Western Peru, which was 


ý Pigeon from the Pacific Island of Rapa or Opara 
en he eu S F. W. Hutton, of 
New Zealand, after whom it was proposed to name the 


bint donos Avttont—A note was read by Major O. B. C 
St. John, on the locality of the Beatrix Antelope ( beatrix), 
which was believed to be the south of Muscat. —Mr. Edward 
R. Alston read the description of a new Rat of the genus Piero- 


, Which had been sent to him from Samoa for identification 
the Rev. S. J. Whitmee.. Mr. Alton proposed to call this 
es Pte opus wiutmec.—A communication was read from 
Mr. A. G. Butler, contaming a list of the species ee 
with descmptions of three new es m the collection of the 
Bntish Museum.—A communication was read from Mr. Herbert 
_ Druce, contaming an account of the Lepidopterous Insects col- 
lected by Mr. E. Layard, at Chentaboon and Mahconchalses, 
Siam, with descriptions of new species. 


Meteoiological Society, Jan. 21.—Dr R J. Mann, presi- 


dent, in the chair.—The date of the annual having been, 
altered in June lest to January, the report of the Council was 
. shorter than usual. The Council have making efforts to 
render the, of the Society more extended. They took 
advantage of the presence of the fo. , Mr. Scott, 
as one of the dee from this country, at the eteorological 
Congress at Vienna, to est him to t the Society. 


‘The congress was duly held from September Ist to 16th, when Ma. 
Scott presented a report on the replies received in answer toa 
series of questions which the Conncil issued to the Fellows on 
several important pomts in connection with the hours of observa- 
don, mstromenta, &c., and which has been printed in the report 
of the The concluded by that the 
Council have to mark, some measure of satisfaction, the 
maintenance öf the numbers of the Society a somewhat 
critical and transitional period in its history, when of de- 
tail have been entered upon with a view to increased energy of 
action, and when the beneficial results of the alterations have not 
fe ee ee imit The i then delivered 

address. Afte: alludmg to the loss which the Society had 


recently sustained in the death of Mr, Beardmore, and marking 
the place that an had filled as president at the transition 
Bent to Society's , the president drew attention to a 
misconception that is entertained of the aims of 


prehensive and ieliable th is, j 

servational work is none ee Tes certainly the determination of 
chmate in different regions of the earth, and the of 
the method by which the action of the great natural forces that 
determine tem: diection and force of wind, and rainfall, 
is influenced by physical conditions, This argument was sup- 


since the period te Beardmore's E AEA when the 
Society, in pere i form, had just reached the half-way 
stage of its history. From this review it appeared that the pho- 
tographic method of 1ecord has been aswel extended ; thet the 
discussion of the Greenwich observations 1848 to 1868 is 
bemg steadily ; that the influence of meteorological con- 
ditions upon the ic health is carefully investigated in the 
metropolitan district; that telegraphic intercommunication of 
meteorological aspects is now ly made throughout the 
United States of Amenica; and from the Meteorological 
Office of London England, and through France to 
the shores of the N Sea and Baltic m one direction, 
and to Corumma in the other; and that storm-warnings are 
displayed and fishermen’s berometers maintained at 129 





coast stations. The methodical investigation of the connection 
of sun-spot periods with atmospheric phenomena, such as raine 
fall, aurore, and storms and earth-currents wes also 
alluded to, Among other topics of special interest connected 
with the recent p allay Rol meteorological science, the president 


dwelt with and affection u the discovery and 
ee or of Buys Ballot’s law Mr, T. Stevenson’s 
barometric gradient ; the extension of the influence which indi- 


cates this law to the great vertical circulation of the ocenns, 
traced out by Dr. end Prof. Wyville Thomson ; the 
marine and y the mapping out of the mid-Atlanbe 
ares ofthe Doldrum calms, by Capt Toynbee; Mr. Meldrum’s 
Tein Ocean fr daly meniher cat of te Meteor of the 
daily weather charts of the Meteorological 
Office ; deleterious i ios a influence af the recent 
a A Mr. examination of the rainfall 
of the Britsh Islands, with a volantess staff of 1,700 observers 
systematically distributed ; Mr. Draper's deductions as to the 
invariability of the climate of the United States, and to the 
orderly of storms*across the entire breadth of the 
Atlantic ; the establishment and work of Intersational Meteoro- 
logical conferences ; and the barometric compensation of clock- 
rates for altering pressure and resistance of the atmosphere.—The 
followmg gentlemen were elected officers and council for the en- 
suing year :—-Rregident—R. J. Mann, M. D., F.R.A.S. Vice-Pre- 
adea, Brooke, MA., F.RS. ; G. Dines; EL S. Eaton, 
M.A. ; Lieut. -Col A. Strange, E.R.S. Treasurer—H. F 
F.RA.S. Trustees—Sir Antomo Pa POSG 
Silver, F.R.G.S. peal ates S i San 
MD: -F S —Robert Scat, FRS. ya 
Bicknell ; A. Brewin, F.R.A.S.; C. O. F, Cator, M.A. ; 
ield, B.A., Assoc. Inst. C.E. ; F. Gaster ; K Laughton, 
PR AS RJ. Lasky, RAS; W ash ; Rev. S. J. 
an FRAS; Capt. H. DNE FRAS. C. V. Walker, 
“RS. ; E O. Widman Whitthouse, Amoo Tust CE, 
aeaee: aoe 1ety, Jan. 5.—Prof. Westwood, presi- 
dent,-in the chai.—Mr, M ola exhibited some photographs 
of minute insects taken with the camera-obecura and microscope. 
—Mr. McLachlan called attention to a pa paper in the last of 
the “ Annales de la Soc. Ent. de France,” by M.I Bar and Dr. 
Laboulbéne on a species of moth belonging to the Bomiyade, 
described and figured by M. Bar as Palusira laboulbenei, and of 
Cul ofthe ogee Pantaons Capen ang feeding apon 
canals ns in Cayenne, fe an 
uatic plant TI The hairy larva breathed by means of small 


aq 
aalen a ly r entangled in its harrs. 
"Pr Butler pan Re thar ae V fier is in the Fournal of 
the St Tonle Aai of Sa had alluded to Apatura 
Fab. and 4. hoped Fab. ax species, whereas he 
Apada them to be identical with tho 4. akaa Edwards.—A 
ie es agouti Map 
into possession of a portion of the collection of his 
the celebrated French coleopterist, and that he would be ha 
to show it to any entomologist who might desire eee 
types. —Mr. Smith communicated a paper on the hym 
genus Aylocopa ; and Mr. D. Sharp a paper on the ae 
and Scydwaænida of Japan, from the collections of Mr. 
Lewis. 
Sir Alex. Grant, vice- 
communications were 


EDINBURGH 
Royal Society, Jem 
trees of Craigleith 


"Rie following 
president, in the 
Rr a remarks on the 
quarry, by Sx Robert Christison, Ber.—On a method of de- 
the relations of the convolutons of the brain to the 
surface of the head, by Prof. Turner.—On some tes in 
the embryogeny of 7ropmotum speciosnmi, Endl. and Poepp., and 
T. peregrinum, L., by Prof. Alex Dickson ~-Notes on Mr. 
Sang’s communication of April 7, 1873, on a eT By bok 
by mie Amd enclosed in cavities. py 
ri AA) y Prof Swen.—Preliminary note on the sense of 
TO asi oun ae nicton et the semicircular canals of the in- 
ternal ear, by Prof Crum-Brown. 


DUBLIN 
Royal potas Samy Society of Ireland, Jan. 13.—His 
Excellency, Earl paca president, in the. .—The report 
was read by the Prof Haughton, M.D., secretary, who 


referred, among other matters, to the loss by death of an old 
pelean apo enocrotalis) ‘‘ who had been domiciled in the 
for forty-two years. He was supposed to have been 


- other whenever 


. Meehan.—Mr. 
e e na TA 
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OE ranean nee 
ext yeas of age upon apon his admision, so that he was a bird of 
ee at the tmo of his death.—E 


effort was made to 
. prolong e ‘waluable existence by fi -on live cels and 
whisky punch; but old age prevailed, and he died on 
the Sporoach, OF fhe cold Werther, He dronk’ the punch with 
great relish ; in fact he had resided so long ir Dublin thet it 
must have come naturally to and this and the live cels pro- 
longed his life for at least a fortnight.” We are sorry to see the 
‘ fan of the Sey aro not In 2 fey thriving condition: i 


VIENNA ` 


LR, Geological Institute, Nov. 18—The director, ‘Fev. 
Haur, sfated that towards the end cf the international exhibition 
he had asked almost all Austrian and «great many of the foreign 
exhibitors of ores, coals, or other useful minerals, to present these 

~ objects to the museum of the Institute, This request was very 
successful, more than a hnudred exhibitors have offered the whole 
or parts of their expositions to the Institute, and the number of 
the donators is increasing still eyery day. Out of the objects 
obtained in this way will be formed a collection of 
useful minerals tom Austria and from peta R oy 
coals, salts, building-stones, all sorts of useful cle pys, limestones, 

&c., minerals used for colours, for dung, &c. collection, 
which will contain J. specimens. ol vane Se, mil form 
te a new and, as he h very branch of the 
Goren = Dr R. v. 6 hopet a pecans on a 
j to the west coast of Spitsbergen during the summer of 
. 1873. The journey was made in a schooner chartered especially 
for the papon Dr. Drasche left Tromsoe on June 30, went 
to the reigns i 79" 45 N. lat, and retumed to 
Hammerfest on August 27. hiany fey Interesing obeervations 
and large collections of 10cks and fi are the frut of the ex- 
pedian. Here we will gıve only a few particulars : On the flat 
which forms the eastern pert of Dansko and Amsterdamo, 
‘Dr, Drasche found very large masses of erratic boulders, which 
cont partly of certain varieties of granites, syenites, and gneiss, 
fill now on the shores‘of Spitrbmgen. Probabl 

thoy kre b ht down by glaciers out of the interior of thei 
~- The Hekla Hook formaton. T D which is probably 
-Devonian, is formed in the limestones and 
chloritic slates, which resemble very a the Taunos-slates. 
The mountain limestone formation is developed in largo masses 
and with many fossils in the Belsund and on the island of Azelo, 


On Cape Staraechin the mountain limestone alternates with 
vate t Thea Triagsic formation was studied 
rdsen ; it contams here many Ceratites, Nautilos, - 


ine &c, besides which were found the remains of a saurian. 
. -The Jurasic” and the Tertidry formation are formed by maily 
beds in the Ice-ford, and can scarcely be separated from 

ee eee On the Goose Island 


"n the Icefiord Dr. Draèche- found of a very srecent 
Jevation of the ‘From’ 8 ft. to 10 ft above the 
highest level of æa the ground is covered with ahells 


(webs 
blnish colour. —M. Niedrwiedski 
` stractare of a large number of the 
which by Prof, Cotta had been united under the name ‘‘ Bana- 
tite” “He found that the mineral which ee eee 

plagioklastic fe out of the Andesin 
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SCIENTIFIC WORTHIES . 
IL— THOMAS HENRY HUXLEY 


HOMAS HENRY HUXLEY was bom at Ealing, 
on May 4, 1825. With the exception of two and-a- 
half years spent at the semi-public school at Ealing, of 
whicb his father was one of the masters, his education was 
carried on at home, and in his later boyhood, was 
chiefly the result of his own efforts. In 1842 he entered 
the medical school attached to Charing Cross Hospital, 
where, at that time, Mr. Wharton Jones, distinguished 
alike ss a physiologist and oculist, was lecturing on 
Physiology. In 1845 Mr. Huxley passed the first M.B. 
examination at the University of London, and was placed 
second in the lst of honours for Anatomy and Physi- 
ology, the first place being given to Dr. Ransome, now of 
Nottingham. After some experience of the duties of his 
profeasion among the poor of London, in 1846 he joined 
the medical service of the Royal Navy, and proceeded to 
Haslar Hospital. From thence he was selected, through 
the influence of the ‘distinguished Arctic traveller and 
naturalist, Sir John Richardson, to occupy the post of 
Assistant-Surgeon to H.M.S. Rattlesnake, then about to 
proceed on a surveying voyage in the Southern Seas, 
The Rattlesnakes, commanded by Captain Owen Stanley, 
with Mr, MacGillivray as naturalist, sailed from England 
in the winter of 1846. She surveyed the Inner Route 
between the Barrier Reef and the East Coast of Aus- 
tralia and New Guinea, and after making a voyage of 
circumnavigation, returned to England in November 
1850, During this period Mr. Huxley investigated 
with a success known to all naturalists, the fauna of 
the seas which he traversed, and sent home several 
communications, some of which were published in the 
“Philosophical Transactions” of the. Royal Society. 
The first which so'appeared, presented by the late Bishop 
of Norwich, and read June 21, 1849, bears the title “ On 
the Anatomy and Affinities of the Family of the Me- 
dusæ.” This was, however, not Mr. Huxley’s first scientific 
effort. While yet a student at Charing Cross Hospital, 
he had sent a brief notice to the Medical Times and 
Gasetts, of that layer in the root-sheath of hair which has 
since borne the name of Huxley’s Layer. Shortly after his 
return he was (June 1851) elected a Fellow of the Royal 
Society. 

In 1853 Mr. Huxley, after vainly endeavouring to obtain 
the publication by the Government of a part of the work 
done during his voyage, left the naval service, and in 
1854, on the removal of Edward Forbes from the Govern- 
ment School of Mines tothe chair of Natural History 
at Edmburgh, succeeded his distinguished friend as 
Professor of Natural History in that institution, a post 
which he has continued to hold up to the present day. 
Since that time Mr. Huxley has lived in London a life of 
continued and brilliant labour. From 1863 to 1869 he 
held the post of Hunterian Professor at the Royal College 
of Surgeons. He was twice chosen Fullerian Professor 
of Physiology at the Royal Institution of Great Britain, 
In 1869 and 1870 he was President of the Geological 
Society, having previously served as Secretary. During 
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the same period he was President of the Ethnological 
Society. In 1870 he filled the office of President of the 
British Association for the Advancement of Science, 
and in 1872 was elected Secretary to the Royal Society. 
He has been elected a corresponding member of the 
Academies of Berlin, Munich, St. Petersburg, and of other 
foreign scientific societies, has received honorary degrees 
from the Universities of Breslau and Edinburgh, and last 
year was presented with the Order of the Northern Star 
by the King of Sweden. Since 1870 he has been one of 
the Members of the Royal Commission on Scientific In- 
struction and the Advancement of Science. From 1870 
to 1872 he served on the London School Board as one of 
the members for Marylebone, and during that time was 
Chairman of the Education, Committee which arranged 
the scheme of education adopted m the Bogrd Schools. 
In 1872 he was elected Lord Rector of the University of 
Aberdeen. 

In this skeleton garrative of the career of this distin- 
guished naturalist we have purposely omitted any list or 
any critical estimate of his writings ; but we have great 
pleasure in laying before our readers, as a token of what 
is thought of him by those who are labouring in the 
same field of Science, the following commumication from 
one who ranks in his own country as well as among our- 
selves as one of the very first of German naturalists. 


The more general, year by year, the interest taken 
by all educated people in the progress of Natural 
Science, and the wider, day by day, the field of Science, 
the more difficult is it’ for the man of science 
himself to keep pace with all the advances made—the 
smaller becomes the number of those who are able to 
take a bird’s-eye view of the whole field of science, and 
in whose minds the higher interest of the fhilosophical 
importance of the whole is not lost amid a crowd of 
fascinating particulars. Indeed if at the present moment 
we run over the names distinguished in the several 
sciences into which Natural Knowledge maybe divided 
—in Physics, in Chemistry, in “Botany, in Zoology—we 
find but few investigators who can be said to have 
thoroughly mastered the whole range of any one of them, 
Among these few we must place Thomas Henry Hurley, 
the distinguished British investigator, who at the present 
time justly ranks as the first zoologist among his country- 
men. When we say the first zoologist, we give the widest 
and fullest signification to the word “zoology” which the 
latest developments of this science demand. Zoology is, 
in this sense, the entire biology of animals; and we ac- 
cordingly consider as essential parts of it the whole field 
of Animal Morphology and Physiology, including not only 
Comparative Anatomy and Embryology, but also Syste- 
matic Zoology, Palzantology and Zoological Philosophy. 
We look upon it as a special merit in Prof. Huxley that he 
has a thoroughly broad conception of the science in which 
he labours, and that, with a most careful empirical acquaint- 
ance with individual phenomena, he combines a clear 
philosophical appreciation of general relations. 

When we consider the long series of distinguished 
memoirs with which, during the Jast quarter of a century, 
Prof. Hurley has enriched zoological literature, we find that 
in each of the larger divisions of the animal kingdom we 
are indebted to him for important discoveries, 
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“From the lowest animals, he has gradually. extended 
his investigations up to the highest, and even to man. 
His earlier labours were, for the most patt, occupied with 
the lower marine animals, especially with the pelagic 
organisms swimming at the surface of the open sea. He 
availed himself of an excellent opportunity for the study 
of these, when on board H.M.S. Rattlesnake on a 
voyage of circumnavigation, which took him to many 
most interesting parts of tropical oceans little investigated, 
previously, by the zoologist ; especially the coasts of 
Australia. Here he was able to observe, in their living 


state, a host of lower pelagic animals, some of which had | 


not at-all been studied, others but imperfectly. In the 
Protozoa, he was the first tg lead us to satisfactory con- 
clusions concerning the nature of the puzling Thalas- 
sicollides and Sphseroroida. ¿Our knowledge of Zoophytes 
has be n greatly extended by his splendid work on 
“Oceanic Hydrozoa,” in which, chiefly, the remark- 
able Siphonophora, with their largely developed poly- 
morphism and the instructive divisiow of labour in their 
individual organs, are described with very great 
_ RCCUrACY. 

Already ‘in his first work “On the Anatomy and the 
Affinities of the Medusæ,” 1849, he directed attention to 
the very important point, that the body of these animals 


is constructed of two cell layers—of the Ectoderm aid’ 


. tbe Endoderm—and that these, physiologically and mor- 
phologically, may be compared to the two germinal 
layers of the higher animals, He has made us ‘better 
acquainted with several interesting members of the class 
Vermes, Sagitta, Lacinularia, some lower Annulosa, &c. 
He was the first to point out the affinitles of Echino- 
dermata with Vermes. In opposition to the old view, that 
the Echinodermata belong to the Radiata, and, on 
account of heir radial type, are to be classed with corals, 
m edusæ, &c., Huxley showed that the whole organisation 
of the former is essentially different from that of the 
latter, and that the Echinoderms are more nearly related, 
morphologically, to worms.: Further he has essentially 
enlarged our knowledge of the important group of 
Tunicata by his researches on the Ascidians, Appendicu- 
laria, Pyrosoma, Doliolum, Salpa, &c. 

Many important advances in the morphology of the 
Mollusca and Arthropoda are alsoduetohim. Thus, s.g., 
he has greatly elucidated the controverted subject “of 
the homology of regions of the body in the various, classes 
of Mollusca. He has considered the generation of vine- 
fretters from quite a new point of view, based on his 
“ genealogical conception of animal Individuality.” Butit 
is the comparative angtomy and classification of the Verte- 
brata which, during the last ten years, he has especially 
studied and advanced. His excellent “ Lectures on the 
Elements of Comparative Anatomy” afford abundant 
proof of this, to. say nothing of his numerous important 
monographs, especially those on living and extinct fish, 
amphibians, reptiles, birds, and mammals. 

Huxzley’s works on the comparative anatomy of the Verte- 
brata are the only ones which can be compared with the 


otherwise incomparable investigations of Carl Gegenbaur. - 


These two inquires exhibit, particularly in their peculiar 
scientific development, y points of relationship. They- 
both belong to that EE of morphologists which is 
markedyby the names of Caspar Friedrich Wolff, George 
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Cuvier, Wolfgang Goethe, Johannes Müller, and Carl 
Ernst von Baer. - p 

More important than any of the individual discoveries 
which are contained in Huxley's numerous less and 
greater researches on the most widely different animals 
are the profound and truly philosophical conceptions which 
have guidéd-him in his inquiries, have always enabled him 
todistinguish the essential from the unessential, and tovalue 
special empirical facts. chiefly as a means of arriving at 
general ideas. Those views of the two germinal layers of . 
animals which were published “as early as 1849 belong 
to the ‘most, important generalisations of comparative 
anatomy ; “they already contain‘ in germ, the idea of the 

“ perfect homology of the two primary.germinal layers 
through the whole series of animals (except protozoa),” 
which first found’ its complete ` “expression, a short 
timé since, in the “Gastreea theory ;” also his re- 
searches on animal individuality, his treatment of the 
celebrated vertebral theory of the skull, in which he first 
opened out the right track, following which Carl Gegen- 
baur has recently solved in so brilliant a manner this 
important problem, and above all his exposition of the 
Theory of Descent and its consequences, belong to this 
class. After Charles Darwin had, in 1859, reconstructed 
this most important biological theory, and by his epoch- 
making theory of Natural. Selection placed it on an 
entirely new foundation, Huxley was the first who ex- 
tended it to man, and in 1863, in his celebrated three 
Lectures on “ Man’s Place in Nature,” admirably worked 
out its most important developments, With luminous 
clearness, and convincing certainty, he has here estab- 
lished the fundamental law, that, in every respect, the 
anatomical differences between man and the highest apes 
are of less value than those between the highest and the 
lowest apes. Especially weighty is the evidence adduced, 
for this law, in the most important of all organs, 
the brain; and by this, the objections of Prof. Richard 
Owen are, at the same time, thoroughly refuted. Not only 
hes the Evolution Theory received from Prof. Huxley a 
complete demonstration of its immense importance, not 
only has it been largely advanced by his valuable com- 
parative researches, but its spread among the general 
public has beén largely due tp his well-known popular 
writings. In these he has accomplished the difficult task 
of rendering most fully and clearly intelligible, to an 
educated public of very various ranks, the highest 
problems of philosophical Biology. From the lowest to 
the highest organisms, from Bathybius up to man, he has 
elucidated the connecting law of development. 

In these several ways he has, in the struggle for truth, 
rendered Science a service which must ever rank as ons 
of the highest of his many and great scientific merits. 

ERNST HAECKEL 


ZOOLOGICAL NOMENCLATURE . 
The Object and Method of Zoological Nomenclature. By 
David Sharp. (E. W. Janson and Williams and Nor- 
gate, 1873.) Pp. 39. 
PE aA and botanists aniversalijadopt what 
is termed the binomial system of nomenclature in- 
vented by Linnæus, The essential principle of this sys- 
tem is, that every species of animal or plant is to have a ` 
name made up of two words, the second word—which is 
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called the specific or trivial name, having exclusive refe- 
rence to the species itself, the first word—which is called 
the generic name, indicating the genus, or small natural 
group, which comprises the species in question along with 
others. Thus the cat, the tiger, and the lion, belonging 
to one genus or small natural group of closely-allied ani- 
mals, are called respectively, Felts catius, Felis tigris, 
and Felis leo, The name of each species, therefore, 
shows us what group it belongs to, and thus gives usa 
clue to its affinities ; and the system of nomenclature is 
to this extent classficatory. But, as the true natural 
grouping of species has not yet been agreed upon by 
naturalists, and genera have been in a state of incessant 
change from the time of Linnseus to the present hour (or 
for about a century), the names of an immense number 
of species have been repeatedly altered ; and one of the 
first requisites of a good system of nomenclature—that 
the same object shall always be known by the same name— 
has been lost, in the attempt to make the name a guide to 
classification, while the classification itself has ever been 

- fluctuating and still remains unsettled. As an example 
let us take the Snowy Owl. This has been placed by 
different ornithological authors in the genera Bubo, Strix, 
Noctua, Nyctea, Syrinium, and Surma; and at the same 
time, owing to carelessness or error, a number of different 
specific or trival names have also been used, such as 
scandiaca, artica, nivea, erminea, candida, and nyctea,; 
and the various combinations of these two sets of names 
have led to the use of about twenty distinct appellations for 
this single species of bird. This example is by no means 
m very extreme one ; and it represents what occurs over 
and over again, in varying degrees, in every department 
of zoology and botany. 

In order to determine in every case which of the 
names which are or have been in use is the right name, 
and so arrive at uniformity of nomenclature, certain rules 
have been pretty generally agreed upon, the most impor- 
tant of which is that of “ priority.” This means that the 
first name given to a species is to be the name used, even 
when it has never come into general use, but is now dis- 
covered in some scaice volume dated 80 or Ico years ago. 
But this absolute law of -priority only applies to the 
specific or trivial name ; in the case of the generic name 
no such absolute priority has been thought possible, be- 
cause the genera of the old authors were very extensive 
groups, which have now been divided, in some cases into 
hundreds of genera. This process of division has, how- 
ever, gone on step by step, one author dividing an old 
genus into three or four new ones, with new names; 
another dividing some of these still further, with more new 
names ; another perhaps discovering that these genera were 
not natural, and grouping the species into genera on alto- 
gether different principles, and agam giving new names. 
Genera have been thus subdivided to such an extent that 
the owls, for example, which Linnzeus classed as one genus, 
now number more than fifty; and the ten British owls 
have to be placed in_nine distinct genera. 

In the very ingenious and careful essay which has led 
to these remarks; Mr, David Sharp, a well-known ento- 
mologist, advocates a mode of attaining the great desi- 
deratum of naturalists—a fixed and uniform nomencla- 
ture of species—which has not, so far as we are aware, 
been suggested before, although it is fat once simple and 


logical, He proposes that, not merely one-half, but the 
entire name of every species once given, should be invio- 
lable, until by general consent some permanent classifica- 
tory system of naming species, analogous to that used in 
chemistry, is arrived at. The insect named by Linneatus 
Papilio dido should, for example, ietain that name, al- 
though ıt must find its classificatory place in the genus 
Colenis and the family Nymphalid@ ; while the glossy 
starling of the East should retain the name Turdus cantor, 
given to it by Gmelin, although it is no thrush, and be- 
longs to the genus Calornis. The name would thus 
remain fixed, however the place of the species in our 
clasmfications might be changed ; and the very crrors of 
the onginal descnbers might help us to remember the 
object referred to by directing our attention to the cause 
of their error in classifying it. A beginner might, ıt 1s 
true, be misled, but the mistake once pomted ont, the 
very inappropriateness of the name would serve us an 
aid to memory, as in the well-known “suens a non lucendo,.” 
It is also pointed® oyt that the value of the binomial 
nomenclature as a guide to the affinities of a species is 
now almost lost, owing to the minute subdivision of the 
old well-marked groups and the consequent multiplica- 
tion of genera. No one can remember the names of all 
the gehera of beetles now that they exceed ten thousand, 
unless he devotes his life to their study; and even then 
the fixity of the names of all the old and well-known 
species would be a great help im the study of new classi- 
fications, or the use of modern catalogues. 

A great evil of the present system is, that while pro- 
fessing to keep the specific o1 trivial name inviolable, it 
often compels an entire change of name. This happens 
whenever, by a new arrangement, a species has to be 
placed in a genus which already contains the same trivial 
name, Two species thus come to have thg same name, 
and one of these must be wholly changed. The evil of 
this system of perpetually changing names is not so much 
the trouble it gives us to find out what object a name 
really refers to (though that is serious) as the enormous 
waste of labour involved in the elaborate working out of 
synonomy, rendered many fold more difficult by the com- 
plication of changes in both the generic and specific 
names, from a vanety of causes. These difficulties are 
much greater in the case of genera than in that of species; 
and this portion of synonomy would be almost got md of 
if it were decided that the first binomial name given to a 
species should never be changed. We should then avoid 
the absurdity of having hundreds of familar names 
abolished, because a mere compiler of an early catalogue, 
who had perhaps never seen the objects themselves, 
divided them up almost at random into a number of 
named ¢roups , or because some modern student thinks 
it advisabic to split up every large gonus into dozens of 
smaller ones. 

These appear to be weighty arguments in favour of 
Mr. Sharp’s proposal, yet we are far from thinking that it 
will be adopted. For, after all, the changed names are 
but few in comparison with those which remain unchanged 
for considerable periods ; and the charm of a nomen- 
clature which is to a considerable extent classificatory is 
so great, that most naturalists will strongly object to 
giving it up. So long as the old name keeps within the 
bounds of the modern family (which is m most cases a 





stable and well-defined group) there might be little objec- 
tion to retaining it; but when it leads to the use of a 
name indicating a distinct and often quite unrelated 
family—as Sipka scabra for one of the Lamellicornes, 
. (Trox scabra) in the example given by Mr. Sharp—the 
system will, we apprehend, be almost unanimously re- 
jected. 

Many minor details of nomenclature are discussed. in 
_ the essay before us, and on some of these the author's 
views are more likely to meet ultimately with general 
acceptance. He objects strongly, for example, to the 
commor practice among classical purists of altering all 
names which they consider to be not properly spelt or 
not constructed on true classical principles. For, as he 
justly remarks, the emenders ,can give no guarantee that 
their alterations will be permanently accepted, since 
others may Tome after them who will have different 
views as to classical orthography and propriety of nomen- 
clature. He points in particular to the inconvenience of 
placing an H before many names which were originally 
spelt with a vowel, thus altering their places in an alpha- 
betical arrangement, and creating a synonym for no 
useful purpose whatever. 

‘Although it appears to us pretty certain that the plan 
of returning to the first generic name given to a species 
will not be adopted, the proposal to do so may lead to a 
reconsideration of the practice of applying the law of 
priority to generic names, as all are agreed it must be 
applied to specific or trivial names. If the generic part 
of the name may be altered any number of times in accor-, 
dance with altered views as to classification, the principle 
of priority in the mere name is so totally given up, that 
it seems absurd to use it for the purpose of resuscitating 
the obsolete appellations of early writers. When ań 
author is adnftted to have defined a natural genus, he 
should have full power to give a name to that genus, 
because it is really a new thing; and itis both illogical 
and inconvenient to reject his name because some former 
writer has given another name to a group, nct the same, 
but which merely happened’ to contain some one or more 
of the same species. Again, we think Mr. Sharp's argu- 
ments suggest the advisability of opposing the splitting up 
of large genera into many smaller ones otherwise than 
provimonally ; the old generic name continuing to be 
used till there is a concurrence of opinion as to the 
necessity of adopting the new ones. The olcer authors 
were often modest enough to do this ; indicating natural 
divisions of large genera, but not naming them ; whereas 
‘modern naturalists, as a rule, feel bound to give a new 
name to every fragment they can split off an established 
genus. 

It appears, then, to the present writer, that the plan 
best adapted to lead speedily to a fixed nomenclature, and 
at the same time one that will least offend the prejudices 
of roologists, is as follows :— 

r. To adopt, absolutely and without exception, the prin- 
ciple of priority as regards specific or trivial names. 

2, To adopt the same principle for genera only so long 
as the generic character or definition of the genus re- 
mains unaltered ; but whenever an original investigator 
defines a genus more completely than has been done 
before, he is to be left free to name it as he pleases. 
Every consideration of utility and common sense will of 
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course lead him to retain a name already in use when the 
new genus does not materially differ from an older one: 
but of that he is alone the judge, and it should be abso- 
lutely forbidden to any third party to say that a name so 
given must be changed. 

3. Whenever genera which are widely recognised are 
split up into a number of proposed smaller ones, the old 
generic name should continue in use till further investi- 
gation determines whether the new groups are sufficiently 
well defined and natural to supplant the old one. 

In conclusion, it may be suggested that if roologists 
who have paid attention to this subject would, after a 
careful consideration of Mr. Sharp’s paper, state their 
own conclusions in the form of short propositions, accom- 
panied by their reasons for them, a notion might be ob- 
tained, not only as to which system is intrinsically the 
best, but, what is of equal or perhaps greater importance, 
which is most likely to command general assent. 

ALFRED R. WALLACE 
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RESULTS OF THE FRENCH SCIENTIFIC 
MISSION TO MEXICO 
Mission Scuntifigue au Mexigue et dans (Amerique 
Centrale, Recherches Zoologiques publiées sous la 
direction de M. Milne-Edwards. Livraisons 4. (Paris: 
1870-72.) 

HE ill-fated attempt of the Second Empire to estab- 
Imperialism in Mexico has had at least one 
good result in the work now before us, in which the 
labours of a Scientific Mission originally sent out under 
the shadow of the French Army are given to the world. 
The materials accumulated by M. Bocourt and his Fellow- 
Naturalists, were deposited in the National Museum of ` 
the Jardin des Plantes, and the elaboration of them en- 
trusted to special workers in the different branches of 
science. In 1870 three livraisons were issued, each forming 
the commencement of a separate section of the work, as 
planned out under the direction of M. Milne-Edwards. 
These relate to the terrestrial and fluviatile Molluscs, by 
MM. Fischer and Crosse; to the Orthopterous Insects 
and Myriapods, by' M. Henri de Saussure; and to the 
Reptiles and Batrachians, by MM. Auguste Duméril and 
Bocourt, The fall of the Empire and German occupa- 
tion stopped the immediate progress of the work, but we 
are glad to see it has ‘now been resumed. A second 
livraison of the section devoted to the;Myriapods, pre- 
parec by MM. H. de Saussure and Humbert, has been 
lately issued, and we believe it is fully intended to bring 
the work to a conclusion. It will be observed that 
authors engaged on the various sections are all 
well-known authorities on the subjects of which they 
treat, and that the figures and illustrations are of 
an elaborate character. We are the more glad to call 
the attention-of our readers to the revival of this work, 
because it does not appear to be very generally 
known to naturalists, and because it has lately been the 
subject of a most unjustifiable attack in an English scien- 
tific periodical* After a general condemnation of the 
work we are there informed that it is “a lamentable exhi- 
bition of the very backward ‘state of zoological science in, 


* Aun, Nat. Hist. for August 187} -7 
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the French capital” As to the justice of this remark we 
need only appeal to the recent numbers of the “ Annales 


des Sciences Naturelles ° and the “ Nouvelles Annales du 


Musée,” which are replete with zoological memoirs of the 
highest interest, and to the great work on fossil birds, 
by Alphonse Milne-Edwards, recently completed, which 
is alone sufficient to refute such a sweeping accusation. 
That the spirit of scientific enterprise is still alive in 
France is, moreover, sufficiently manifest by the grand 
researches of Pére David in Chinese Tibet, and of Grandi- 
didier in Madagascar, while there is certainly no lack of 
scientific experts to bring their discoveries before the 
public, A more baseless and unjust attack was certainly 
never penned against the savants of a aister nation. 

But when our English critic proceeds to suggest that 
either the general editor of the present work, Prof. Milne- 
Edwards, or the joint author of the part devoted to the 
Reptilia—the late Prof. Dumeril (for his remarks may be 
intended for either of these gentlemen)— has appropriated 
the funds devoted to its preparation and left the labour to 
be performed by some inferior subordinate, the matter 
becomes stil more serious. It is, however, sufficient to 
reply that no sort of evidence is given to support these 
statements, and that the value of Dr. Gray's ipse dirit is 
not sufficiently appreciated among naturalists to induce 


them to accept such an impossible supposition. 








-OUR BOOK SHELF 
Sahara and Lapland, Travels in the African Desert 
and the Polar World, By Count Goblet D’Alviella, 
Translated from the French by Mrs. Cashel Hoey, 
(London : Asher and Co., 1874.) 


AT first sight it would seem that no two countries had 


» less in common than the two about which this book is 


written ; but Count D’Alviella ingeniously and correctly 
shows, in his thoughtful preface, they, or rather the 
Lapps and Arabs, have many circumstances in common. 
These two peoples “lead the same vagabond existence ; 
they live exclusrvely upon their herds, they carry with 
them all they have and that they poreon they make 
analogous migrations at the changes of the seasons—the 
Lapps from the Swedish SR to the Norwegian valleys, 
the Arabs from the plains of Sahara to the pastures of 
Tell. In this manner of life they have both acquired the 
same strength of constitution, or rather the same power 
of resisting such fatigue, privations, and weather as would 
kill the most robust European. . . . Both the Lapps 
and the Arabs—who are rather the slaves than the mas- 
ters of Nature—owe their consciousness of isolation and 
powerlessness to the same superstitions, the same beliefs 
10 spirits, to the ‘evil eye,’ in amulets, and in incanta- 
tions, . . . Both races—restncted for centuries toa 
form of society unsuitable to any kand of progress—affect 
the same respect for the routine of their ancestors, and 
the same disdain for the arts of civilisation.” The author 
concludes rightly, we think, that both peoples, incapable 
as they are of transformation or civilisation, are doomed 
to disappearance. Many attempts have been made by 
the Swedish and French Governments to get these 
nomads to settle down into civilised life, but invariably 
without success. The author, on the authority of M. 
Charles Martins, relates that the French Government 
gave to a number of the poorest Arabs of the Sahara 
some fertile fields with a ready-built village, and even a 
mosque in the middle of it. They reserved the houses 
for their flocks, and pitched their tents in the streets ; 
until one day the Dolga of the desert seired upon them, 
and they returned rejoicing to their wandering life. 
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*"Count D’Alviella tells the narrative of his travels in 
these two regions very pleasantly. He is a cheerful and 
observant and somewhat philosophic guide, and we can 
assure anyone who cares to buy this work,that he will get 
the value of his money in enjoyment and information. 
The narrative of the Lapland journey is especially inte- 
resting, and contains information about a people and 
a coun that we believe many know but httle 
about. ere will be found an account of the mode of 
life of a people that in many respects may be taken as 
the living type of the men who, ages ago, struggled 
for existence amid conditions very different from those 
which now obtain in Europe, and whose implements and 
remains come within the province, not of the historian, 
but of the geologist. - 

Mrs. Hoey deserves credit for her excellent translation. 
The volume contains a number of fairly executed illus- 
trations. 











LETTERS TO THE EDITOR 


[The Editor does 188 hold himself responsible for opinions expressed 
by Ms correspondents. No notice is taken of anonymous 
communications, | 


M. Barrande and Darwinism 


IN the article in NATURE (vol. ix. p. 228) on M. Barrande's 
“Trilobites,” published in 1871, several statements are made 
which require not only conmderable modification as to the facts 
then known, but whi aro enlirly a when made to ap- 
pear to represent the stato of our knowledge of these acts at the 
present tme. M. Barrande is well known to be a determined 
o t to the theory of evolution, and doubtless this strong 
thas has ted him from seemg and accepting many facis 
which would otherwise, to so keen and careful an observer, have 
seemed inconsistent with such strong views. The list of fossils 

iven by him from the Cambrian formation, and which is repro- 
uced in NATURX, is most incomplete and inaccurate when made 
to refer to the Cambrian fauna of this country, as will be evident 
at once by refarring to p 249 of the same work, where a list of 
fossils discovered by mein the ‘‘ Harlech or Supgrior Longmynd ” 
p of Wales is given, and which meludes several tnlo- 
bie and yet in the above-mentioned article it is stated “ that 
no trace of a trilobite has been found in the Cambnan for- 
mahon.” Surely no English will be bold enough to 
deny to the name Cambrian its right to these Harlech and Long- 
mynd rocks, whatever else it pay not be entitled to. Nor, 
indeed, did Sir R. Murchison and the Geol Survey ever 
attempt such a breach, and I cannot believe M. Barrande 
has realised what such an assumption means, or what it 
would lead to; nor can I believe that it is posmble for 
him to bave followers in this country in such a “violation 
of historic truth,” and, as observed by Prof. Stary Hunt 
Qin the Canadian Natsrahst, vol. vu p. 448), for no other 
reason than ‘‘ that the primordial fauna has now been shown by 
Hicks to extend towards their base.” Surely this country, which 
has not only given to scientific nomenclainre the name Cambrian, 
but which has given to all other countries the groundwork upon 
which to build up theirs, should have a right to explaim the suc- 
cession in its own way, and especially when it is proved that its 
succession of these rocks 18 clemer and, more natural than hos 
been hitherto found to be the casein any other country. Indeed 
it is quite clear that M. Barrande hes not yet succeeded, in 
Bohemia, in reaching this early fauna, and it is evident also that 
his first zone of life 1s only equal ın order of appearance to the 
latter part of our second seme, and hence the mistake to attempt 
to correlate our fauna with his rone. 

At St. Dayid’s in South Wales, the Cambrian of the Geologi- 
cal Survey, consisting of red, purple, and green rocks, attans a 
thickness of over five thonsand feet of beds resting conformably, 
and of these beds over four thousand feet have ded evidence, 
m the form of foenls, of life having ensmed in the seas in which 
they were i The lorek of hfe one ot 
brachiopods, pteropods, ve crustaceans, trilobites, an 

and I thmk it would be seen on examination that the 
vLckire offered try this kariy fana ia not one in discordance with 
Paridi, as amanel in the article in question, But os M., 
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Barrande and the author of the article have restricted; their re- foim a largo oe re Another Puraderide has the 
marks almost entirely to the trilobites, I will only ask to be al- | eyes nearly as large as , but with a few more segments 
lowed space to y to the facts stated. with regard to these | to the thorax, and a er Other ` species show 
forms of life Trilobites - have now been discovered as low | various gradations it'the eyesand in the um until we attain 
down as 4,000 ft. in these red and green rocks st St David's, | to P. David:s, which lias small eyes, a dium, and the 


realty what wo do find, and which is apparent at once to the 


scontologist, who 1s pr to allow and to recognise in 
theta yery. marked ph cal a controlling mffuence 
capable of y the life of the od. Again, can 
any one beleve, w thinlang of enormous time 


which must have elapsed during the accumulation of the great 

Laurentian series, and possibly of other series previous and 
7 ing, all antecedent to the time when the Cambnan 
its that the seas in which these were de- 
posited were barren of life? Surely not ; therefore, why so 
readily jump at conclusions when there is so much room for doubt? 
Agam, this Cambrian fauna is not, without evidence in favour of 
evolution. Trilobites we know develope by increase of the 
body ts, and therefore M. Barrande says that the earliest 
trilobites should have the smallest number of segments in the 
thorax—'‘ but thet those of the primordial fauna are generally 
characterised by the opposite condition, while the number is 
less in those of the su faunas,” Now it does not seem 
to have occurred to W. Barrande that trilobites show every indi- 
cation of having culminated at or about this period, that they had 
attamed their maximum size and development, and that from 
this time thy seem to have gradually dimmished in size, and to 
have degenerated, doubtless much in the order in which they 
haq previously This will explain also why the 
number of ts should, as he saya, diminish in n m 
the genera of succeeding faunas, ne of the very earlicst 
trilobites we know of is the littl Agwonus, It is also tho 
simplest and zpparenty the most rudimentary of the group. It 
has no eyes, only two segments to the thorax, and usually an ill- 
defined In tracing a species of Paradaxides from the 
earliest stage upwards, I was sfruck with the very 


- fauna at St. David's, no genus of trilobites had been 
found with four segments to the thorex, therefore we had 
to jump from one with two to one with six, as m 
Trinuglens or Ampyx. Now, however, since the discovery of 
Aficrodiscus with four segments, the has been filled up, and 
the genus, unfortunately for those holding M. Barrande’s 
m our earliest fa and where the evolu- 


views, appears : 

tionist would be most inclmed to look for it. It is also a 
most interesting and instructive genus, It is somewhat 
lorger ihan Aeriene, bnt Uke iy has no eyot. The Darna 
better formed, more distinctly marked off the cheeks, and 


instead of being iragulaily groored, ae ede the care with 
Agnostus, it is mowed regnlariy se 1n ne See ee 
development of . In the caudal portion the axis is 
partly divided into segments, and in one species the lateral lobes 
are slightly’ ved as if into pleuræ. It is very 
plentiful m the beds at St. David’s, and smce its discovery there, 
species have also been found m Canada and elsewhere. 

From this stage forms have been found to represent every step 
in development as to the number of segments, and indeed often 
to show marked stages in other parts. Asepolenus is really a 
Poradoxdes with. enormous eyes, reaching to the hinder margin, 
snd with several of the hinder pleure consolidated together to 


A tlie mgs Gf the thorir, creping i 


greatest number of thoracic segments, > .there are forms 
and there can I think be no 
doubt thet in the fama of the Tremadoc group, which is sepe- 
rated from ‘the earlier Cambrian by several thousand feet of 
deposits indicating a period of very shallow water in which lage 
brachiopods and. opod. crustaceans were the prevailing forms 
of life, we witness x return to very much the same conditions as 
existed in the earlier Cambrian ods, and with these condi- 
tons-a fanna ietaining a marked likeness to the earlier one, and 
in which the earlier types are almost reproduced, though 
of course greatl changea d ing ther previous migrations. “The 
Niobe @) moeatly fi im thi Tremadac rocks is troia devradet 
Laradextdes, retaining the glabella and head spines, but with 
to 
as 


to represent almost 


form an. enormons tail. 
stated by M. Barrande, ‘‘a very important 2 
Darwinism and facts,” we find in these early faunas facts strongly 
favouring such a theory, and in support of evolution. po 
Hendon, Jan. 27 Henry Hicks 


ACCORDING toanotice in NATURE, vol. ix. p. 228, a distinguished 
continental naturalist fads an important dicordanca between 
Darwinism and certam facts connected with Trilobites and other 
fossil crustaceans. Bat his argnom-nt to be based on an 
assumption thet we are acquainted a ‘‘ primordial fauna,” 
that we are justified in ase E beginnings of life at or near 
some known geo i This, however, the whole his- ~ 
tary of geol to mako us less and less inclined to beHeve. 
It is one of assumptions, essentially based on i 
on which ao bile dependence can rightly be placed. We have 
no right to call any the ey kiest, merely as it hap- 
cartser. 
the earlier known Trilobites 
Wile moividnal Trilobita 
o . 
opment of 
the individual is not an accurate picture of the past development 
_ of the species. But Frits Miller has long shown that we could 
eee ee expect it always to be so; and 
surely, if Trilobites have been gradually developed rather than 
abruptly created, there must have been Trilobites with jroo before 
there were Trilobites with samy segmonta, so that after all, the | 
development of the individual will carry us back to an early stage 
in the of the family, Itcould scarcely be expected to 
give us all the alternations and comphcations which that history 


the theory of evolution, 
far fiom ing any obstacle to ıt in the large number of genera 
of Silurian Trilobites, will consider the of that number 
cear evidence tiiat hie lo and Trilobite lifo in particular, 
mast have flourished on globe for a period prior 
to the Silurian age. ee En 

The argument that we do not find connecting links between 
different era has little immediate force. It must await the 
verdict of time and further inveshgation. Of 252 species o 
Trilobites, 61 are asmgned to land. The true reading 
of this piece af statistics must y be that that which 
research has done for a small aree may be equalled, far 
surpassed, when as close a scrutiny is app to the whole 
available surface. Ifmo gaps between species, and genera, and 
| orders are filled by the results of such a search, then it will be | 
time to say that we have ‘an important discord between Dar- 
winism and facts.” 


' Torquay, Jan, 27 Tuomas R R, STEBBING 





Perception in Lower Animale 


I RELATE the following, as it has some bearmg on a question 
lately ventilated in NATURE. 


A friend and myself were watching on one occasion thè actions 
of two half-bred Perman cais on for the firm ume a freshly 
canght cobra which bad been placed in a wire guise covered 
box near the verandah. -First of all one of the cats, a black one, 
stalked carefully up to the box in which the make was k 


up a perpetual “swearing,” with extended hood, and after a, 
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milanto mryey, crept away about 7 or 8 ftoi and sat down wita 
its back to the e other cat, a white one, now caught 
mght of the strange object, and, in a lke stealthy manner, ad- 
vanced to within a few inches of the gauze, and was in the ect 
of examining the cobra, when my fnend, to see the result of a 
sudden sound—for up tọ this time we hed both been still as 
mice—moved his feet on the gavel Had the effect bean duo 


to electrictty, ıt would not have been more instantaneous, nor 
more . At the first grate of the pebbles the white cat 
flung himself tumbling—to use expressive terms— 


C heels over head” and ‘‘all ofa heap ” for about a couple of yards; 
whilst the black cat shot vertically apwards to somewhere near 
four feet in height, the umpulse given by the spring of his hind 
legt being een eee ene his ta higher than his 


Now both these cats are tame, and bold to such a degree that 
‘they reign supreme over all the dogs in the house, so that 
their great tumidity on this occasion was evidently due to a per- 
ception of danger. I have since found, however, that all anakes 
are not equally feared by them. They will let the harmless 
green tree snake (Fasse ua miycterisans) twine round them with- 
out showing any of repugnance, and some other harmless 
snakes receive but little notice from them. Why is this? Is it 
that the hood of the cobra renders ıt so frightful an object, or 
have the cats in their nocturnal wandermgs been struck at by 
cobras? Such is poemble, for we know that in nine cases out of 
ten the stnke 1s made without intention to exert the deadly power 
of the fange. I believe indeed that unless irritated by au attack- 
ing enemy, or to secure active prey such as rats, &c., the cobra 
never es viciously. Experience of the ease with which its 
fangs aro drawn end its helplessness without them would teach 
1t to be careful of them. 
E, H. PRINGLE 


Mangalore, Sept. 17 


Earthquake in New Guinea 


Warn the main land of New Gunea, from the Geel- 
viaks Buy ın the north, to the south coest, I slept on tha antes 
the 12th to the 13th of June, 1873, ın the swamps of the - 
Cluer Gulf (famous for the murder of some of the crew and the 
ship’s-doctor of H.M.S. Panther and Endervwonr, Capt. Mac- 
Cluer, in 1791, and by the attack on Signor Cerruti, the 
Italian traveller, several years ). About 2 A.M. of the 
13th I awoke, ın consequence of a rattling noise like that of 
gun . I roused my mx Malay companions, who slept 
around me in a small native prouw, seized my guns, and listened 
to what would follow. But nothing happened. It was unintel- 
ligtble to me what had been the cause of this noise, the natives 

these parts having no guns, so far as I knew, and even if they 
had intended an attack, would not announce their armval by 
finng their guns, instead of approa in mlence. On the 
other hend, when sleeping in a virgin forest like that which 
bordered these swamps, crashing noises from falling trees and 
from animals breaking down rotten branches often occur, but 


never so many together. 

Nothing nett A we fell asleep agun. At about 
4 AM. the same thing once more. I remained awake. 
At dawn the Papooss, whom I had brought with me from the 
north coast—ten men—came back to my resting-place ; they had 
left me, to sleep apert, had heard noe, bat could not 
understand it either. 

When on the 13th I came back to P 
River Takasi, which falls into the 
description of which will be published soon in “ Petermann’s 
Mittheilungen ”—I heard the eccount of a heavy earthquake, 
which had taken place the night before ; thisof course explam- 
ing the noises we had hemd: many trees having broken 
down at the same moment in consequence of the movement of 
the ground. We did not feel the earthquake in our small boat, 
because it lay entirely in the swamp, which had not propagated 
the shock. 

On the 18th I was back at my little schooner, which was at 
anchor in the Geelvinks Bay, near a place called Pasnm. The 
earthquake had been felt at the same time, accompanied 
by heavy underground thunder, and I could make out that the 
direction had been N. W. to S.E. 

After some days I came to a place just at the foot of the so 
much spoken of Arfak Mountains, called Auda ; the earthquake 
had been heavy here, and even more shocks were felt on the 
following day. The direction had been W.E. Several native 
houses, buut on very high poles near the slope of a hill, were 


houses at the 
luer Gulf—a minute 


destroyed, the Papooas (Arfaks) still frightened and of opmion 
that the earthquake had been ‘‘ made” by their enemies, another 
tribe on the mountains, 

But in the Bay of Dorey, which has so often been visited by 
expeditions to New Guinea and by naturalists, where I arrived a 
fortnight later, the shocks appeared to have been the heaviest. 
All the Papooas in the different settlements there were living on 
shore in small shelters or huts, hastly erected, whereas they are 
known always to live in those large houses on the water so often 
descnbed. Several of these houses hed broken down, and 
the natives were still very much frightened ; they would not re- 
move into their houses on the water. On the island of Manas- 
wari (Wansinam), in the Bay of Dorey, the seat of a missionary, 
the shocks had been from S.W. to N.E. J afterwards sought tn- 
formation about the extent of this earthquake, and e out 
that it was felt at Amberbaki, on the North coast of New 
Goines, at Salwath, the island in the North-west, and on the 
island of Tobie, in the east. The centre had been undoubtedly 
on the Arfak Mountains. Light earthquakes sometimes occur in 
New Guinea, heavy ones seldom. The destruction by the last 
heavy one in 1864 could even be seen by mein 187% along the ser- 
shore from Dorey to Wanab, and ap the Arfak Moantains, in the 
south of the bay of Dorey Volcanic eruptions in these pa 
are not known or resorded from earlier times. But one of the 
tops of these mountain chains bears in the native language the 
name of "Fire Moontain,” and some of my hunters pretende 
to have seen on one of their excurmons (some thousands of foet 
high) the ground split open quite fresh, in consequence of the 
earthquake, as they believed. 

Fius earthquake has not been felt in Halmabeira and the Mo. 
lukkos Islands, where shocks occurred some weeks afterwards, 
so that the convulsions, referred to above, appear to have been 
local ones in New Guinea, Dre A. B. Meyer 





Sensitive Flames at the Crystal Palace Concerts 


Last Saturday, Jan. 31, at the Crystal Palace, while Mr, 
Vernon Rigby was ing Beethoven’s “ Adelaida,” I heard 
what I thought was strangely out of place—an accompaniment 
to the song played on the est notes of ajviolin, sometimes 
closely following the air note for note, at other times being one- 
third love, I soon found that this proceeded from one or two 
sensitive gas jets, notwithstanding they were @ the end of the 
winter concert-room farthest away from the orchestra. The 
very perfect manner in which they responded to every note, no 
matter how giano, was curious. 

It happened that the gas pressure had just been increased. 
Had this occurred earlier the effect of Mdme. Norm w-Neruda’s 
fino performance of Mendelsoha’s violin conceito would have 
been totally destroyed, as far as regards a large part of the 
audience. This shows that it is a matter of no small import- 
ance in a concert-room to have the nze and number of the gas- 
burners properly proportioned to the gas supp! . 

King’s College, Feb. 3 A N. HARTLEY 











THE PHOTOGRAPHIC SOCIETY 


HE metropolitan photographic journals contain evi- 
dence that the Photographic Society of London 1s 
menaced with revolution or dissolution. If both were to 
befall it, the interests of Science would hardly suffer, since 
a more singularly ineficient organisation, under the guise 
of a scientific body, it would be difficult to find, or one 
whose results in the scientific world are so trivial. 

It is difficult indeed to conceive that a society into whose 
hands, faute de muux, the recognition and fostering of 
research in so important a branch of science as photo- 
graphy has fallen, should have done absolutely nothing 
or so many years but organise itself into a pocket 
boro in the direction of which no man of emment 
scientific capacity takes part; which not only has no 
scientific reports or even ipvestigations, but seems to care 
only to’ make of itself a weak mimicry of an art club, 
the chief objects of which are to prove that a photo. 

her ought to have a chance for the Royal Academy, to 
Tis the most effective style of getting up portraits to 
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revive the trade demand, and to discuss such questions as 
‘to whether portraits may be re-touched or not, and 
whether the printing of a photograph from a half-dozen 
negatives, more or less, is to be regarded as a work of de- 


` or not. 
SS ist tole Oe ands Ot castes well 
known men of science on the council of a society if the 
soci show no care for science; and if the Photo- 
c Society can do nothing more to merit the nominal 
on which it holds (without filling it), it is time that 
It should retire and give place to another. Pho hy 
has now become one of the most important aids to 
research in many fields of Science; every new discovery 
which shall d this assistance and make its efficiency 
more complete is of importance to the whole world—of an 
importance which makes it almost incredible that the Pho- 
tographic should not only take no part in the in- 
vestigations which would lead to discovery, but should never 
even take recognition of them even when made, while 
the petty jeal€usies of the dominant clique have driven 
“Gur OF Che society most of the’ Fealty cansbla said SICCA 
fal svestipatars eno DAYE EYST IETS jE If the efforts 
at reform now being made should lead tò success and the 
society become what it should be, a scientific body, so 
much the better; but if not, it is time- that some new 
organisation should be fe to take in hand seriously 
the exploration of the still untried fields of chemical re- 
search, and make Photography a real branch of Science, 
-and not deal with it merely as an amusement or a trade. 


ASTRONOMY IN’ THE ARGENTINE CON-.- 
FEDERACY 


D® GOULD, the director of the new Observatory in 
the Argentine Confederacy, continues to send en- 
couraging accounts of the progress of the great astro- 
mical works that he has there undertaken. Having 
laboured to determine accurately the relative brightness 
of all the stars in the southern heavens visible to the 
naked eye, he announces that a few weeks will enable him 
to begin the reparation of this work for ication. 
Great care has been taken to make a thorough and accu- 
rate compari of the results of the four assistants, and 
the rule been to determine the brightness of all the 
ataza Gown tee] S Tage era to make eee 
losing none as bright as the seventh. 

The labour of the Uranometry was undertaken before 
, ` the arrival of the large meridian i and as soon 

as the latter was established (namely, on Sept. 9, 1872), 
the observations of the zones of all stars as bright as the 
ninth magnitude were commenced in earnest. Each 
night three zones are observed whose lengths a 
about one hundred minutes, the entire observations 
the year occupying at least eight hours. The weather is 
described as having been exceedingly unfavourable for 
astronomical work pag the winter and early spring, 


until March, April, an ay of the t when 
magnificent opportunities were oel: DE Could states 
that he has observed in all during the past year about 
fifty thousand and considers that somewhat more 
than half of the of observing is already finished. 
Astronomers, however, know how great e labour of 
- computation still awaits Dr. Gould and his assistants 
before his results can be put into that form which is most 
convenient for use. The photographic work undertaken 
by him at his own private ae has been 
with all the success that be expected with a broken 
lens, Finally, however, he concluded to bes another 
.* object-glass, which will be for the use of the 


observatory ; and the new lens having arrived in perfect 
order, he hopes before long ‘to be to resume his 
labours under better auspices, 


The Cordoba Meteorological Bureau, established }‘at 
his urgent representation by the national Government, 
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has been organised and ‘ht into working condition as 
rapidly as was practicable ; as the instruments were 


necessarily ordered from foreign ‘countries, not more than 
half of them had arrived at the latest advices. Dr. 
Gould hes, however, had the gratification of finding two 
gentlemen who have each carried on an: uninterrupted 
series of observations for some doren bbe past—one in 
Buenos Ayres, and the other near ‘the nian frontier 
—and he has secured the co-operation of about fifteen 

ents, The e issued for the instruc- 
tion of his observers differs apparently but little from that 
of the Smithsonian Institution, the hours of observation 
being seven, two, and nine, local time. i 





THE COMMON FROG* 
1X” 


TH muscles connected with the human lingual appar- 

atus are sufficiently complex. One such muscle—the 
Or pine downwards on eachside, from a process 
o 


the base of the skull to the corniculum of the os-hyoides 





Fa. 63. 
Fia. fa aller pie of the Right Side ol tho Tongue. 


Fia, 44. 
+ 3e hryo-glossaa; s genio kyoid ; 6s 


27 
Fra. Neto tho Frog Phromese, showing the tongue fired In 


or tongue-bone. The tongue-bone of the frog is, as we 
have seen, relatively far ter than is that of man, 
and the same may be said tor the muscles attached to it, 
since we have no less than four muscles descending from 
the skull, and implanted into it, on each side. 

This fact might well be supposed to bear direct rela- 
tion to the size and Senne the frog’s tongue. This 
organ in the frog and toad is singularly different from the 
tongues of most familiar animals, in that it is not free and 
moveable in front, but deAind. These Batrachians take their 
food by suddenly throwing forwards, out-of the mouth, 
the free hinder end of the tongue. The insect or other 
small animal struck by it, adheres to it, on account of a 
viscid saliva with which it is coated. The is then 
suddenly drawn into the mouth and swallo 

Here then is a ready explanation of the abr enti 
of the oss#yordes and its muscles, There isa culty 
however in that two toads already described, the Pipa and 
the African form Dacty/¢thra 11 and 12), have no 
tongue whatever. 

Moreover, there is another toad thyna) which 
is even more exceptional in its order than these two; in 
that its tongue is not free behind, but, like that of ordinary 


_ vertebrates, in front (Fig. 13.) . 


The fact is, that the large tongue-bone of these animals 
serves, with the muscles attached to it, as-much to faci- 
litate respiration as nutrition, 

It has already been said that the frog has no ribs by 
the elevation and depression of which it may alternately 
fill and empty its lungs. Neither does it possess that- 
transverse muscular ition, the diaphragm, or midrif, 
which in man’s class is the main agent in carrying on that 
function, 

The lungs of the frog are inflated as follows :—The 


-7 #* Comtinned from p. 189. 
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mouth is filled with air through the nostrils and kept shut 
while the internal o gs of the nostrils are stopped 
the tongue, and the entrance to the gullet is closed, 
en, by the contraction of the muscles attached to it, 
the os-hyoides is elevated ; and every other exit from the 
mouth being closed, except’ that leading to the larynx, air 
is thus driven down the gicttis into the lungs. 
Thus for pulmo Tespiration it is necessary to the 
to keep the mouth shut ; and in this way, but for the 
action of the skin, the animal might be choked by keeping 
its mouth open. 

It has been already stated that the typical segmenta- 
tion of the limbs is wanting in all fishes, but present in 
all Batrachians that have limbs at all Similarly in all 
Batrachians that have limbs at all the muscles of those 
limbs have essentially and fundamentally the same ar- 
rangement as in higher animals. In the higher animals, 
as in man, the muscles of the limbs belong to different 
categories named from the kinds of motion to which their 
contractions give rise, 

Thus, when two bones are united by a moveable joint 
(as the thigh-bone and shin-bone) muscles which, by their 
contraction, tend tomake the angle formed by such bones 





indicatmg the 
; æd, adductor , f$, feor brevis, 
phalangium ; 


acute are termed “flexors.” Those, on the contrary, which 
tend to open out such an angle are termed “extensors.” 

In the forearm of man, and allied animals, there are 
muscles which tend by their contraction to place the hand 
in a position either of pronation or of supination. 

en the arm and hand hang down, the palm bein 
directed forwards, the position is that of supmation, al 
the bones of the forearm are situate side by side. 

When the arm and hand hang down, but the Jack 
of the hand is turned forwards, the position is that of 
pronation, and the radius crosses over the ulna. When 
we rest on the hands and knees, with the palms to the 
ground, the forearms are in pronation. 

Muscles which tend to place the forearm and hand in 
the position of pronation are termed pronators; those 
which, by their contraction, tend to render it supine are 
called suptnators. i 

It is somewhat surprising to find in an animal so nearly 
related to fishes as Menobronchus defimte flexors, ex- 
tensors, pro- and supi-nators essentially like those of 


higher animals ; and these distinctions once established, 
persist up to man himself with increasing complications. 
The muscular conformity between the highest and 
lowest of typically-limbed vertebrates is strikingly shown 
by the structure of the thigh and leg, the Jeading muscles 


of these parts in the being so like those of man that 
the practice of calling them by the same name is abun- 
dantly justified. 


The perfection of man’s hand has been justly the theme 
of ic, esteemed as widely as it is known. The 
delicacy and multiplicity of the motions of which it is 
capable are of course greatly due to the number and ar- 
rangement of the muscles with which it is provided. 

One of the most important of these motions is that of 
the thumb as placed in ores to the fingers, and 
effected by a muscle termed opponens pollicis. 

An “opponens” muscle is one which passes from the 
bones of the wrist to one oy other of the bones of the 
middle of the band called setacarpads, and the opponens 
pollicis passes of course, as its name implies? to the meta- 
ee of the pollex or thumb. 

o other finger of man’s hand is furnished with such a 
muscle except th® little finger, which possesses an ae 
ponens sinimi digiti, passing from the wrist to the fifth 
metacarpal, The same condition obtains in the apes, 
though in them the opponens of the thumb is smaller 
and weaker than in man. Though the foot of man is 
furnished with many muscles, like the hand, yet not one 
of the toes is provided with an “ opponens” or muscle, 

g from the bones of the ankle to one or other of the 
Bones of the middle of the foot, which latter are called 
metatarsals. The same 1s the case with the apes, except 
that the Orang-utan has a small “opponens” attached 
to the great toe. 

This being premised, the foot of the Frog may well ex- 
cite surprise as to its rich muscular structure. In addi- 
tion to very numerous other muscles on both surfaces 
every one of the toes is provided with a separate op- 
ponens muscle, each having a muscle which passes from 
the bones of the ankle to its middle foot bone or meta- 
tarsal. e 
The question naturally occurs on beholding this prodi- 
gality of muscles—What special purpose 1s served by 

e Frog’s foot? Surely mere jumping and swimming 
cannot require so elaborate an apparatus. 

In fact, however, the Frog does make use of hi» feet 
for a purpose ribs ea no less dexterous and 
delicate than nest-bui : 

In 1872 Dr, Gunther ee a Frog busily occupied, 
and industriously moving its hind legs in a singular man- 
ner. On approaching closely he found ıt bad cons'ructed 
for itself a shelter in the shape of a little bower, con- 
structed of dexterously interwoven blades of grass. The 
circumstances have been kindly transmitted to the author 
by the observer, in a private letter, as follows :— 

“The ‘nest-building’ Frog was a large example cf 
Rana temporaria, or esculenta (I forget which), which I 
had brought into the garden behind my house. It had 
taken up its abode in grass, near the edge of a tank, from 
which the turf sloped abruptly to the level of the garden. 
When I first disturbed the Frog from its lair, I found that 
it had Iain in a kind of nest, which I cannot better de- 
scribe than by comparing it to the form of a hare, with 
the grass on the edges so arranged that it formed a sort 
of roof over it. Sometimes the animal returned to 1t, 
sometimes it prepared a new form close to the old one, 
which remained visible for several days untl it was 
obliterated by the growing grass. 

“When ın its nest, nothing could be seen of the Frog 
but the head. 

“One day I poked the Frog out of its lair; aler two or 
three jumps it returned to the old spot, and, squating 
down on the grass, by some rapid movements of the 
hind legs it gath the grass nearest to it, pressing it to 
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“Unf the Frog soon disappeared altogether.” 

it ig ey probab le that other functions, as yet un- 
no may be performed by these members, since though 
the observation jast above related is the first known 
observation of the kind, pie manœuvre recorded is no 
doubt a constant habit of the animal, 

Dou also, the very singular actions performed by 


` the male Pipa and Odsistricans are performed by the 


help of the hinder extremities. 
the same time that the Frog shows so startling a 
resemblance in its leg muscles to higher animals, it shows 





Fro, 56.—Muscles of Ventral Surface of Menséranchus. On the 


Sial flexore musola of right pectoral hnb of Ateusbremchec. B, ; 

CR and CA, , CHE, corato-hyoldeos externus; SO. 

oblique, FL, flexor ? GH, id; MHI and 

HH", ; OF, omohyad, P, Ps, Ps, ; 

Ag roca: 4 vios; "SH, sumo-byold ; “SL, H 
b - 


as oe a difference from the leg muscles of animals 
with which it is nearly allied,—namely, with those of its 
class-fellows, the Urodela. 

In Reptiles we meet with a muscle which takes origin 
from beneath the joints of the tail, and is inserted with 
the thigh-bone, and which has no certain representation 
amongst mammals, and is called the /emoro-candal, 
o mk Urodela we also meet with a /eroro-caudal, but 

no such structure exists in the Anoura. This is not so 
surprising when we recollect the abortive condition of the 
tail of the Frog. It might, however, have been expected 
that in the Tadpole, during the co-existence of the tai 
with the hind legs, and while it thus externally resemble 


. 


com) as 


plexity 
of the himd-limbs 





. 67— of Pelvic Limb of Par- 
fo Gs Cee eee ete aes 
bleepe i Ds, gintenrs primus; D?, gtuteus secundus 


> 


make use of their hindlimbs in attaching their eggs to the 
leaves and branches of aquatic plants ; and further obser- 
vations may show with regard to these animals facts as to 





the use of the members, as navel and interesting as the 
sae ee Clk ee regard to the nest-building actions of 
the Frog. 


St. GEORGE MIVART 
(To be continued.) 
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THE ACOUSTIC TRANSP aia ne ee T a 
RA ARENCY AND ordinary phenomenon. Such a mixture could fill the atmosphere 


OPACITY OF THE ATMOSPHERE * with an impervious acoustic cloud on a day of perfect apical 
IL transparency. Baut, this, it is incredible that so great 
` | a body of sound nuttery dimp in so short a distance, 


have now to consider the complementary side of the |-without rendering any account itself. Supposing, then, 
phenomena. A stratum of air, 3 miles thick, on a perfectly | instead of placing ourselves behind the acoustic cloud, we were 
aiin doy, las bem profed oles ee both tho cannon- to placo comes m font of it might we not, in accordance 
ade tho horn-sounds employed at the South Foreland ; the law of conservation, expect to receive by reflection the 
while the observations just recorded, one and all, point to the i sound which had failed to reach us by transmission? The case 
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[A tunnel 2 in. square, 4 ft. 8 in. long, open at both ends, and ha a glass front, runs through the box aè. The space 
above and below is divided into cells opening into the tunnel by oblong orifices exactly corresponding vertically. Each altermato 
cell of the upper senes-—the Ist, 3rd, 5th, &c.—communicates by a tube (da) with the upper reservoir (g), its counterpart in the 
lower series having a fres outlet into the air, In Hke manner the and, 4th, 6th, &., of the lower series of cells are connected with 
the lower reservoir (1) ; and each has its direct passage into the air through the cell immediately above it. The gas distributors are 
filled from both ends at the same time; the upper with carbonic acd gas, the lower with coal-gas, by branches from their respec- 
Gre rupply piper (/; $). A well-padded box (/) opening upon the end of the tunnel forms a little cavern, whence the sonnd- waves are 
sent by an electric bell. A few feet from the other end of the tunnel, m a direct line, is a senmtive flams (4), provided with a 
funnel as sound collector, and guarded from chance currents by a shade. 

The bell was set ringing, The flame, with quick response to each blow of the hammer, emitted a sort of musical roar, so 
regular were its alternate ings and i as the successive sound-palses reached it. Tho gases were then admitted. 
‘Twenty-five flat jets of coal gas ascended fram the tubes below, and twenty-five cascades of carbonic acid poured down from the 
tubes above, That which was a ho medium had now fifty lumi surfaces, from each of which a poition of the sound 
was thrown back. Ina few moments successive reflections became so effective that nota single sound-wave having sufficient 

to affect a flame so sensitive as to be knocked down, crushed, as it were, by a chirrup, or jingle, at twenty feet distance, 
could pierce the clear, optically-transparent, but acoustically-opaque atmosphere in the tunnel. So long aa rhe gates continned to dow, 
the flame remamed perfectly trangui. When the supply was cut off, the gases rapidly diffused into the air. The atmosphere of the 
tonnel became again homogeneous, and therefore acoustically transparent, and the flame bowed down to each sound-pnise as before, 
Alternate layers of common air and air saturated with various vapours produce the same effect. ] 





would then be strictly analogous to the reflection of light from | rowed to the shore, and landed at the base or the South 
an ordmary cloud to an observer placed between it and the sun. | Foreland cliff The body of air which hed already shown such 
My first care, in the early part of the day m question, was to Paraon powt to intercept sound, and which manifested 
asure myself that our inability to hear the sound did not arise | this power more impressively later in the day, was now in 
from any derangement of the instruments, At one P.M. I was | front of us On it the sonorous waves im and from it 

they were sent back to us with intennty. The 


LLD pa ee eet Pied a aa Tyndall, D.C L. instruments, hidden from ‘view, were'on the summit of a cliff 
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235 feet above us, the sea was smooth 
atmosphere was without a cloud, and 
sight which could poanbly 


the 
strengtii apparently but iiie lem than chat of tbe dies sonnd, 
and 


d gradually and contmuoasly away. The remark 
Se Sea Me Ramada er ' Beyond. šayi that- 
the echoes seemed to come from the 


demonstrated. 


alternate layers of carbonic acid and coal gus, the one 
its lightness, tM other falling by its weght, would supply a 
heterogeneous medium suitable for the demonstration. To my 
assistant, Mr. Cottrell, who in an eminent d 
skill of devising a 


the most admirable manner. (For a sketch and description of 
the apparatus, see previous page). g 


During my recent visit to the United States I accompanied 
General i 
house districts, to the establishments at Staten Island and 


when they did not coincide 
e regular succession of impulses 


improved upon by Dove, 
Helmholtz. 


been 
the two 


rotation. 

On October 8 I remained some time et the Foreland, listening 
to the echoes... Of the horn-echoes I have already spoken : those 
of the syren were still more extraordinary: Lako the others they 
were perfectly continuous, and faded as if into the distance gra- 


oodruff, the engineer in charge of two of the Hght> 
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d away. The singlo sound seemed rendered complex and mul- 
tm its echoes, which resembled a band of trumpeters 
first close at hand, and then retreating rapidly from 
us towards the coast of France. The echoes had eleven 
seconds duration, those of the horn eight seconds. With sounds 
of the same-pitch the duration of the echo might be taken as a 
Mmeoasure of the penctrative power of the sound. 

I moved away from the station soas to lower the power of 
the direct sound. This was done by ing into the sound- 
shadow behind an adjacent eminence. The echoes heard thus 
were still more wonderful than before. In the case of the syren, 
moreover, the reinforcement of the direct sound by the echo was 
disunct. One second after the commencement of the syren blast, 
the echo struck in as a new sound. This first echo, therefore, 
must have been flung back by a body of air not more than 600 
or ft in thickness. 

appears to be a direct concen Between dhie eee oe 
of the oes and the distance penetrated by the sound. On 
October 17 the perfect clearness of the afternoon cused me to 
choose it ior the examination of the echoes. The echoes of that” 
day, when cur transmitted sound reached its maximum, exceeded 
in duration those of all other day We heard the syreti fifteen 
miles off. On the close of the day we found its echoes fourteen 
to fifteen seconds in duration, this long duration indicating the 
distance from which the weie theca back. 

The visual clearness of the oa the of Oct. 8, 
was very great, the coast of France was very plainly seen, the Grmnex 
lighthouse, aid the moniment and /aithedral óf Boslogds, were 
distinctly vimble to the nakedeye. At gł} miles from the station, 
the horn was heard feebly, the syren clearly, At2joP.M.,a 
densely black scowl overspread the heavens to the W.S. W. At 





feebly, the syren more distipctly, all hushed on 
ing the observations, A squall now a us from the 
west. In the Alps, or elsewhere, I have rarely seen the heavens 


blacker. Vast cumull floated in the N.E, and SE ; vast 

streamers of rain were seen descending W.N. W. ; huge scrolls 

of cloud to the N, 

At 7 miles distance the syren was not strong, and the horn 

was feeble. 

rain at length reached us, but although it was fall- 
all the way between us and the Foreland, the sound, instead © 

of being deadened, rose in power. Hail was now 

added to the rain, end the shower reached a i 


regardmg upon sound. But 
it harmonises perfectly with our experience of July 3, which 
proved water in a state of sagowr so mixed with air as to form 
non-h to be a most influence as ro- 

the of sod, Priorto the violent shower, the alr 

been in this flocculent condition, but the descent of the rain 
and hail restored in part the homogencity of the atmosphere, and 
angmented ic transmissive power. There may be states of the 
atmosphere associated with rain unfavourable to sound, but to 
Tan ee J have never bech ahle;to traca the eee 
ect. 

The observations continued till November 25. Up to thet 
date we had no fog, but the experience of July 1 and of Octobér 
30, enhrely destroy the notion that optical transparency and 
ee een ca ord Both were days of haze 
snfficlently thick to hide the cliffs of the Foreland, but on the 
former the sounds reached 122, and on the latter 114 miles. 
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water. It sometimes rose to great distinctness, and sometimes 
fell to Inandibility. These fluctuations, of which various striking 
examples have been observed, are due to the drifting of acoustic 
clouds, which act upon e source of sound, as the drifting of 
ordinary clouds upon the sun. The whistle showed the same 
intermittence as to period, but un the opposite sense, for when the 
whistle was faint the pipe was strong, and pice versd. 

There seemed to be an amount of sound in the 
air, It was filled with a resonant roar from the Bayswater and 
Knightsbridge roads. The railway whistles were extremely dis- 
tinct, while fog-ngnals exploded at the vanous htan 
stations kept upa loud and almost constant cannonade. I could 
by no means reconcile this state of thmgs with the statements so 


ices ae a g te influence of fog. 

o water was on this day warmer than the air, and the 
ascend Ing vapour was instantly in part condensed, thus 

its distmbution, Instead of being uniformly diffused, it fi 
wreaths and striæ Iam pretty confident that had the vapour 
been able to maintain itself as such, the air would have been far 
more opaque po pre ect a I believe that the 
very cause w i optical transparency of the 
atmosphere augmented its acoustical cy. 7 

This concluson was confirmed by mumerons observations made 


while the fog lasted, * 

On Dec. 13 the fog wia dimplaced by à thin hare. We could 
plainly see from one bank of the Serpentine to the other, and far 
into Hyde Park beyond. There was a wonderful subsidence of 
the sound of the carriages, church bells, &c. Being at the 
bridge I listened for the sounds excited at the end of the Ser- 
pontine. With the utmost stretch of attention I conld hear 
nothing. I walked along the edge of the water towards Mr. 
Cottrell, and when I had lessened the distance by one half, the 
sound of his whistle was not so distinct as it had been at the bridge 
on the day of the densest fog. Hence the optical cl of the ar 
by the melting of the fog had so darkened it acoustically, that a 
sound generated at the end of the ine was lowered to at 
least one-fourth of its intensity at a point midway between the 
end and the bri . 

This opportune fog enabled me to remove the last of a con- 
geries of errors which, ever since the 1708, have attached 
themselves to this question. As s phonic coast-signala, we 
now know exactly where we stand. 

It is worth peril Sie that the solution of the deportment 
of hail, ram, mow, and fog, as regards sound, depends 
entirely upon obserrations made on the 3rd of July, which was 
about the last day that one wonld have chosen for experiments 
on, fog-signals, deed, it had been distinctly laid down thet 
observations on such a day would be useless; that they might 
indeed enable us to weed away bad Instruments from good ones, 
but could throw no light whatever on the question of fog- 
signaling. That the contrary is the case, 1s an ilastation of the 
fact that the solution of a question often les in a direction dia- 
metrically opposed to that in which it appears to lie, + 





EXTRACTS FROM AN ADDRESS BY SIR W. 
THOMSON, TO THE SOCIETY OF TELE- 
GRAPHIC ENGINEERS 


‘J HAVE advisedly, not thonghtlesly, used the expression 
I “terrestrial electriaty.” It is DoE an expression we are 
accustomed to, We are accustomed to ‘‘terrestiial magnetiam ;” 
we are accustomed to atmospheric electnclty. The electric 
telegraph forces us to combine our ideas with referenco to 
terrestrial magnetism and atmospheric electricity. We must 
look upon the earth and the airas a whole—a globe of earth 
and air—and consider its electricity whether in rest or in motion. 
Then, as to taanis megnetim, of what its relation may be to 
perceptible electric eatations we at present know poring: 
You all know that the earth acts as a great magnet. Dr. 
Gilber, of Colchester, made that clear nearly 300 years ago ; 
bat how the earth acts as a great magnet—how it is a magnet,— 
whethe an electro-magnet in virtue of currents revolving round 
under the upper surface, or whether it is a magnet lke a mass 
of steel or load-stone, we do not know. This we do know, that 


* Since the first notices of this secttire appeared in the newspapers, strong 
t Tho ma has eA notn tha of Prof Tyndall. I 
1 Teport was notes t 

{s published with .T s manction, bat was not written by himself. 


it is a variable magnet, and that a first approximation to the 
variation consists m a statement of motion round. the axi of 
figue—motion of the magnetic poles, round the of figure, 
in a period of from goo to 1,000 yeas. The earth is not a 
uniformly magnetised magnet with two poles, and with circles 
of symmetry ronnd those poles. But a first expression—as we 
should sey in mathematical language the first ‘‘ harmonic term” 
—in the full expression of terrestrial magnetism is an expression 
of a regular and cal distribution such es I have mdi- 
caied. Now, this is quite certain, that the axis AE A 
s to or this first approximation, which, i we 
migh the magnetic axis of the earth, does revolre round 
the axis of figure. 
When the phenomene of terrestrial tsm were first some- 
what accurately observed about three hundred years ago, the 
needle pointed here in England a little to the east of north; a 
few years later ıt pointed due north; then, until about the ycar 
1820, it went to the west of nath ; and now it has come back 
towards the north. The dip has experienced corresponding 
variations. The dip was first discovered by the instrument 
maker, Robert Norman, an illustration, I may mention in 
of the benefits which abstract science derives from 


cal applications—one of the most important fundamental 
ies of mag@etiam brought back to by an instra- 
ment maker who made mariner’s compasses. Robert Norman, 


in balancing his compass cards, noticed that after they were 
ses usa one end and he aa the phemonenon 
ed a needle about the centre of gravity, magneti 

te and dacooesed hedi When the dip was first so discovered 
by Robert Norman it was less than it is now. The dip has gone 
on and is still increasing ; but about 50 years ago the 
deviation from true north was E goes on as 
if the earth had a etic pole revolymg from west to east 
round the true North Pole, at a distance of 20° from ıt. About 
three hundred years ago its azimuth from England was a little to 
the east of the north pole: then it came moving eastwards 
on the far side of the north pole, and round im a circle towards us 
on the left-hand side of the north pole, as looked to from England. 
That motion in a circle round the north pole hns already been 
experienced within the period during which somewhat accurate 
measurements have been made—has been ced to the 
extent of rather more than a quarter of the whole revolution ; 
and we may expect that about 200 from the present time 
the magnetic pole will be between England and fhe North Pole, 
so that the needle will thus point dae north, and the dip be 
greater than it has been for 1,000 years, or will-be for another. 
t is one of the greatest mysteries of science, a mystery which 1 
might almost say is to myself a subject of daily contemplanon— 
what can be the cause of this magnetism in the mtenor of 
the earth? Rigid megnetisahonglke that of steel or the lord- 
stone, has no quality in itself in virtue of which we can conceive 
it to migrate round in the magnetised bar. Electric currents 
afford the more favoured portais are more mobile. 
If we can conceive electric currents at we may conceive 
them fitting about But what sustains the electric currents? 
People sometimes say, heedlessly or ignorantly, that thermo- 
electricity does it We have none of the elements of the problem 
of thermo-electricity in the state of d temperature 
which could possibly explain, in accordance with any knowledge 
we have of thermo-clectricity, how there could so be sustained 
currents round the earth. And if there were currents round the 


ee ee eee 


mystery. It would be rash to even an explanalion. I 
may say that one explenation has na It was sug- 
gested by the great astronomer, Halley, there is a nucleus 
in the interior of the earth, and that the m czy la eapiainea 
umply by a magnet not rigidly connected the upper crust 
of earth, but Seite wd an axis differing from the mus 
of rotation of the outer crust, and exhibiting a gradual precessional 
motion mdependent of the precesmonal motion of the outer ngid 
crust. I merely say that has been suggested. Ido not ask you 
to judge of the l robability ; I would not ask myself to judge of 
the rl ag of it. No other explanation has been suggested. 

But now, I say, we Jook with hopefulness to the practical 
telegraphist for data towards a solusion of eee grand problem. 
The terrestrial magnet is subject, as a whole, to the grand secular 
variation which I have indicated. But, besides that, there we 
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annual variations and drmal variations, Every day the fiadla 


as much as two or threo degrees sometimes, from its proper 
eb aa e cee 
time ; that fs, the position which it expected to have 


larly with the c storm, magnetic storm Is always 
associated with a visible phenomeson, which we call, habitually, 
electrical; and, no doubt, also amor of 
is southern piar egiok Wo have the 

reasons for beliey that aurora consists of electric currents, 
Hke the electric presented by currents of elec- 
tricity what are called vacuum tubesp through the spaco 


through 
occupied by vacuums of different qualities in the well-known 
vacuum tubes. _ Of course, the very expreselon, ‘vacuums of 
different q ” isa contradicton in terms. It implies that 
there are small quantities of matter of different kinds left in those 
nearest approaches to a vacuum which we can make. 
Well now, it is known to you all that aurora boreale is pro- 


accompeniments, are all confirmatory 
of this view, so that wo may accept it as one of the truths of 
science. e e a ee i 


practical 
abstract sclence 
caue? 


With refitice to ihis point, I must of 
currents, There I have nemed a household word to 


one who has to do with the operation of working 
electric and not a very pleasing household word I 
must say. am suro most would rather 


SH we have got earth car- 
rents ;-let us make the best of them. They are always with us ; 
let us see whether we cannot make something of since th 
have given us so much trouble. Now, if we could have simul- 
tanecots observations of the 
eee De ee ee ee ae 

from which, Ì believe, without fall, we ought to be 
able to conclude an answer more-or less definite to the ques 
tion I have put, Ate me to lookin the Tegions erternal to 
our for the cause of the undergromd 
are wp to look under the earth for some unknown canse 


` dregs, but with the most earnest desire and expectation that 

Ret re yt mating may me Pom ny man Ido 
Pesci Sean a G0 my mggestion, 

r a og — Spar a Oem acute and 

whom our great submarine telegraph 


me im of such observations as I am now speaking 
just briefi that this kind of observation is what 
Sali he of value for the scientific problem—to obeerve the in- 


ii Hat of an eledtometer kt cath end of k telegraph Une af any 
time, whether during a magnetic storm or not, and at any time 
of the night or day. -If the line be worked with a condenser at 
each end, this observation can be made without in the 

and therefore without m the slightest 


the line, connect the out- 
tide of the electrometer with a proper earth connection, and it 
may be observed quite irrespectively of the signalling ; when the 


currents, of the three_ 


yis at submarine Lines, 
welentific observation will 
be disturbed undoubtedly, and "contiderably disturbed by the 
but the ‘disturbance is only trantieni, and 


: 


left, it 
strain longer then their office hours require them. But 
there is an operator, or a superintendent, or a mechanic, 
operator who may have a little Hme on his hgnds, 
Sy ands observation or any series of observations 
on tho electra potentials at ake end. of an in 
a ell re ar pele When 
be made for simultancous observations of the 


as 


electrometer st- the two ends OF tho lines the temle will be tull 
-morò valuable, 


And, lastly, I may just sey that when an electrometer is not 
galvanometer of very 


prachca! woring more than would an electrometer, nor 
will it be moro alt toget results of the saéntific observations 


not overpoweringly ST ur the pracual wr 
nometer ig used than when an electrometer is a 
-aore resistance that caa ba- put in. between tha- cable. aad 
the earth in curcnit with the galranometer the better, and the sen- 
sibility of the gatvanomater will still be found perhaps more than 
mages “Then, instead of reducing it by a shunt, let. steel 
giving a more powerful direction to the needle, be 
polled te adiisting ab The resistance in‘carcuit with the 
guivanometer betwean cable-end and enrth ought to be at least 
twenty-times the cable’s copper-resistance to make the galva- 
nometer observations as valuable as those to be bad by electro- 
meter, 

I shonld spoak also of the subject of atmoepherle electricity 
The electric telegraph brings this phenomenon into connection 
with terrestrial with earth current», and through them 
with aurora borealis, ina manner for which observations made 
before the time of the electric telegraph, or wihont the aid of 
the electric telegraph, had mot given us any date whatever. 
Scientific observations on terrestrial and on the 
aurora, and on atm ic electricity, had shown x connection 
between tho aurora terrestrial in the shape of the 
disturbances that I have alluded to at the time of magnetic 


discovered. 

The one eo a phenomena hitherto 
known to us is exhibited in the telegraph. A telegraphic 
particularly, but a submarine hne also— 
shows us unusually great disturbances, not only when there are 
aurores and variations of terrestrial 


understand when 
fication of the earth’s surface which a lightning 


snip p produces. 

I fear I might occupy too much of your time, or else I would 
just like to say a word upon atmospheric electricity, serge 
your attention to the titative relations which questions in 
connection with this subject bear to those of ordinary earth cur- 


neces- 


rents and the omena of terrestrial magnetism, In fair 
weather, the of the earth is always, in these countrios at 
all events, found vely electrified. Now the limitation to 


these countries thet I have made ests a pomt for the prac- 
tical telegraphisis all over owed. Let us know whether it 
is only m land, France, and Italy that in fine weather the 
earth’s surface is negatively electrified. | 
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The only case of exception on iecord to this statement is | versity of Glasgow, in the middle of « densely- 
Prof. Piazzi Smyth’s observations on the Peak of Tenenfie. donbt not 


There, dunng several months of peifectly fair weather, the sar- 
face of the mountam was, if the electric test applied was correct, 
positively elechified ; but Prof. Pieza Smyth has, I believe, 
uted out that the observations must not be relied upon. The 
instrament, ax he humself found, was not satisfactory. The science 
of observing the atmospheric electricity was then so much in its 
infancy that, though he went prepared with the best instrument, 
and the only existing rules for using 1t, there was a fatal doubt as 
to whether the electiicity was positive or negative after all But 
the fact that there has been such a doubt is important. Now I 
suppose there will be a telegraph to Teneriffe before long, and 
then I hope and trust some of the operators will find time to 
climb the Peak. I am sure that, even without an electric 
object, they will go up the Peak. Now they must go up the 
Peak with an electrometer m fine weather, ascertain 
whether the earth is pomuvely or negatively electrified. If th 
find that on one fine day it ıs negatively electrified, the 
will be valuable to science; and if on several days it is found to 
be all day and all night negatively electrified, then there will be 


a very great accession to our knowledge regarding atmospheric 
electrici 


ty. ; 

When I sey the surface of the earth is negatively electrified, I 
make a statement which I believe was due originally to Peltier. 
The more common form of statement is that the air 1s positively 
electrified, but this form of statement 1s apt to be delusive. 
More than thet, it is most delusive in many published treatises, 
both in books and encyclopedias upon the subject. I barem 
my mind one encyclo m which, in the article ‘‘ Air, Elec- 
tricaty of,” it is said the electricity of the air ıs pomtive, and 
incieases in rising from the ground. In the same meee pare 
in the article “ Electiicity, Atmospheric,” ıt is stated t the 
surface of the earth Is negutivély oe and that the air m 
contact with the earth, for some height above the earth, is, 
in general, negatively electrified. Ido not say too much, th 
when I say that the statement that the air is positively el 
has been at all events a subject for ambiguous and contradictory 
propositions; in fact, what we know by direct observation is, 
that the surface of the earth is negatively electrified, and positive 
electiificanon of the air is merely inferential. 

Suppose, for a moment, that there were no electricity whatever 
in the ar—that the air were absolutely devoid of all electric 
manifestation, and that a charge of electricity were given to the 
whole earth. For this no great amount would be necessary. 
Such amounts as you deal with in your great submarine cables 
would, if given to the earth as a whole, produce a very con- 
nderable ectitication of its whole surface. You all know the 
comparison between the electricity of one Atlantic cable—the 
electro-static capacity of one of the Atlantic cables—with the 
water round its gutta-percha for outer coating, and the earth and 
air with infinite space for its outer coating.* Ido not remember 
the figures at this moment; in fact, Ido not remember which is 
the greater. Well, now, if all’ space were non-conduchng—and 

nments on vacuum tubes seem rather to support the possi- 
bility of that being the correct view—if all space were non-con- 
ducting, our atmosphere being a moa-conductor, and the rarer 
and rarer air above us being a non-conductor, and the so-called 
vacuous space, or the interplanetary space beyond that (which 
we cannot admit to be really vacuous) being a non-conductor also, 
then a charge could be given to the earth asa whole, if there 
weie the other body to come and go oway again, just as a charge 
could be given to a pith ball electrified in the atr of this room. 
Then, I say, all the phenomena brought to light by atmosphenc 
electrometers, which we observe on a fine day, would be ob- 
served just as they are. The ordinaiy observation of atmo- 
spheric electricity would give just the result that we obtain from 
it The result that we obtain every day in observations on 
atmospheric electricity is precisely the same as if the earth 
were electrified negauvely and the ar had no electncity in it 
whatever. 

Well, now I have asserted strongly that the lower iegions of 
the air are negatively electrified, Ön what foundation ıs this 
aseton made? Simply by observation. It is 2 matter of 
fact; 1t is not a matter of speculation. I fmd that when eir is 
drawn ‘into a 100m from the outside, on a fme day, it is 
negatively electrified. I believe the same phenomena will be 
observed in this city as in the old of the Uni- 


+ Tho earth's radtus is about 630 million centimetres, and its electrostatic 
capacity is therefore 630 microfarads, ar about that af 1,600 miles of cable. 


peopled and smoky part of Glagow ; and therefore 
that when aris drawn Into this room from the outside, and a 
lai tor collector is placed in the centre of the room, 
or a few feet above the floor, and put in connection with a 
sufficiently delicate electrometer, it will indicate negative electri- 
fication, Take an electric machine; place a spint lamp on its 

rime conductor; turn the machine for a time; take an um- 
brell, and agitate the ar with it till the whole is well mixed 
up ; and keep turning the machine, with the splrit-lamp burning 
oa its prime conductor. Then apply your electric test, and you 
find the arr ponitively electrified. 

Again—Let two rooms, with a door and passage between 
them, be used for the experment. Firat shut the door and open 
the window in your observing room. Then, whatever electric 
observations you may have been performing, after a short time 
you find indications of negative electrification of the au, Then, 
dunng all that time, let us suppose that an electric machine has 
been turned in the neighbou room, and a spint-lamp burning 
on its pnme conductor. Keep turning the electnic machine in 
the neighbounng room, with the spint-lamp @ before. Make 
no other difference but this—shut the window and open the 
door. I am sup hat there 18 8 Are in your ee eae 
room. Then, when window wus open and the door dosed. 
the fire drew its air from the window, and you got the air direct 
from without. Now shut the window and open the door into the 
next 100m, and ually the electric manifestation changes, 
And here somebody may suggest that it ıs changed becanse of 
the opening of the door and the inductive effect from the pas- 
sage. But I anticipate that criticism by sa that my ob- 
servation has told me that the change takes p gradually. 
Fora time after the door is opened and the window closed, 
the electrification of the air in yom experimenting 100m 
continues negative, but it gradually becomes rero, and a little 
later becomes pomtive. It pomtive as long as you keep 
tuning thë electe machine RAR other room and the door 
1s open. you e electric machine, then, after a 
conmderable Tee he ean un changes once more to the 
negative; or if you shut the door and open the window the 
manifestation changes more rapidly to negative. 

It 1s, then, proved beyond all doubt that the electricity which 
comes in at the windows of an ordinary room m town 1s ordi- 
narily negative in fair weather. It is not always negative, how- 
eva. I have found it positive on some days” In broken 
weather, rainy weather, and so on, it is sometimes positive and 
sometimes negative. Now, hitherto, there is no proof of 
pomtive electricity ın the alr at all in fine weather ; but we have 
grounds for miariag that probably there is positive electricity in 
the upper regions of the air, To answer that question the direct 
manner is to go up in a ballgon, but thet takes us beyond 
telegraphic regions, and therefore I must say nothing on that 
pomt. But I do say that supenntendents and telegraph operators 
10 Various stations might sometimes make observations; and I 
do hope-that the companies will so arrange their work, and 
provide such means for their spending their tume, that each 
telegraph-station may be a sub-section of the Society of Tele- 
graph Engman, and may be able to have meetings, and make 
espenments, and put their forces together to endeavour to arrive 
at thetruth. If telegraph operators would repeat such etperi- 
menis in various parts of the world, they would give us most 
valuable information, 

And we may hope that bendes definite information regarding 
atmospheric electricity, in which we are at present so very 
deficient, we shall also get towards that great mystery of nature 
—the explanation of terrestrial magnetism and its associated 





phenomena, —the secular variation of magnetism, the - 
netic storms, and aurora borealis, FR 
NOTES 


Wr have frequently had occasion to refer to the energy and 
work of the Perthshire Society of Natwal Science, and we re- 
joice to see that at its last meeting it has shown an example 
which we hope will be followed sooner or later by all scientific 
societies ; it has resolved to make its influence felt in patliamentay 
elections. On the motion of the secretary, Dr White, the fol- 
lowing resolution was unanimously adopted :—‘‘ That in respect 
that Britain is apparently rapidly losing that commercial and 
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manufacturing supremacy which has heretofore distinguished 
her, and that it is high time that the Government of this country 
“should take steps to retain that supremacy, and that means 
towards thet desirable end is the appointment of a responsible 
, Minister of Education whose duty it will be to see that oar educa- 
tion machinery in all departments, both in extent and in efficiency, 
is kept up to the wants of the age, and that a thorough general 
education in the aclentifle principles on which the arts ere founded 
(and without which training mere technical schools are of no 
use), is put within the reach of all, this society resolves thet the 
candidates for the representation in Parliament of the County and 
City of Perth be respectfully requested to state, whether, in the 
event of thelr being elected they will use thelr influence to urge 
upon the Government ; (1) the appointment of such responsible 
Minister of Education ; (2).the promotion of scientific- explora- 
tion expeditions, such as‘that of an Arctic expedition which the 
lato Government wes in vain requested to promote ; (3) the 
providing of mesas for carrying on unremunerative scientific re- 


~ earch” The secretary was accordingly directed to communicate 
- with the candidates. 


Tux post of Hydrographer to the Navy has been bestowed 
by Mr. Goschen on Capt. J. O. Evans, R.N., CB, F.R.S., in 
succession to Rear-Admiral Richards, C.B, F.RS,, who has 
retired. 


Tux first four wranglers on this year's Cambridge Mathe- 
matical Tripos, are, George C. Calliphronas, of Gonville and 
Caius College; Walter W. R. Ball, of Trinity College; James 
R. Haris, of Clare College ; and Andrew Craik, of Emmannel 


_ College. 


Tux following lectures in Nat ural Science will be given at 
Trinity, St. John’s, and Sidney Sussex Colleges, during Lent 
Term, 1874:—On Sound and Light (for the Natural Sciences 
Tripos), by Mr. Trotter, Trinity College, in Lecture-room No. 
tı (Monday, Wednesday, eagle at II, commencing. Wed- 


nesday, Feb. 4); On Electricity and Magnetism (for the first 
part of the N Sciences Tripos and the special exami- 
nation for the .Degree), by Mr, Trotter, Trinity Col- 


lege, in Lecture Room No., 11 (Tuesday, Thursday, Saturday, at 
11, commencing Thursday, “Feb, 5); On Inorganic Chemistry, 
by Mr, Main, St. John’s College (Tuesday, Thursday, Saturday, 
at 12, in St. John’s College Laboratory, commencing Thursday, 
Attendance on these lectures is recognised by the 


vious to admission for the first examination for the degree of 
M.B. Instruction in practical chemistry will also be given. On 
Pal»ontology (the Annuloida, &c.), by Mr. Bonney, St. John’s 
College (Tuesdays and Thursdays, at 9, commencing Tuesday, 
February 3). On Geology {for the Natural Sciences Tripos, 
Physical Geology), by Mr. Bonney, St. John’s College (Mon- 
days, Wednesdays, and Fridays, at 10, commencing Wednesday, 
February 4). Lithology: demonstrations with the microscope 
every Saturday at 11, commencing February 7. The class will 
be limited to six, and preference gived to members of the above 
colleges. Elementary Geology (for the First Part of the Tripos 
and the special examination) (Tuesdays and Thursdays, at 11. 
commencing Thursday, February 5). On Botany, for the Natural 
Sclences Tripos, by Mr. Hicks, Sidney College (Tuesday, 
Thursday, Saturday, at 11, lin Lecture-room No. 1, beginning 
on, Tuesday, February 3). The lectures during this term will 
be on Vegetable Histology and Physiology. A Course of Practi- 
cal Physiology, by the Trinity Prelector In Physiology (Dr. 
Michael Foster) at the new museums. ' Lectures on Tuesday, 
Thursday, Saturday, at 12, commencing Tuesday, January, 27. 
‘This course is a continuation of that giren last term. 


Dr. Scumrpt, Professor of Astronomy"in the University of 
Athens, has just completed his great map of the Moon. It is 


jms metres in diameter, and is a marvel of accurate’mapping and 
minute draughtmenship. The shading is so exquisite that any pert 
of the map may be examined by a lens without the appearance 
of coarse or rough work. “The map represents the labour of 


. thirty-four years. and is without doubt one of the greatest astro- 
-nomical results of the century. 


` ‘Ture discourse at the Royal Institution on Friday next, Feb. 
6, at 9 P.M, will be by Mr. A. H. Garrod, Fellow of St. John’s 
College, Cambridge, ‘On the Heart and the Sphygmograph.” 


A MARINE and Fresh-water Aquarium is to be established in 
the Central Park, New York, in connectlon.with the Free 
Museum and Menagerie already erected there ; it will be placed. 
under the superintendence of Mr. W. Saville Kent, F.Z.S., 
who was, untl a short time ago, Curator of the Brighton 
Aquarium. It is intended to raleo the requisite funds by public - 
subscription, and we are very pleased to be able to add that it is 
proposed to endow the Institution, so that it may be made avail- 
able for the purposes of scientific research. 


A PROJECT is on foot for the erection of a EEE AR E 
Liverpool, and a Company has been formed for this purpose ; 
a suitable site has been secured close to the Philharmonic 
Hall, and operations will, we believe, be commenced at once. 
It is estimated the building will cost about 45,000/, 


Tue exhibition of appliances for the economic consumption 
of coal, which has been formed in the Peel Park, Salford, by the 
Society for Promoting Scientific Industry, was formally opened 
on Friday. Mr, J. Lowthian Bell, who had been announced to 
open the Exhibition, was prevented from being present, but 
forwarded the copy of an address which he had intended 
to deliver, This was read by the secretary, Mr. Larkins 
The Exhibition will remain open for some weeks, and wil 
doubtless receive ite share of public notice when the elections 
are occupying less attention than they arp at present, 


Wx learn from the Atheneum that the Trustees of the Britist 
PE E AVE AEE O AA poes into the hands of 
the Government. 


AN Interesting pecoliarity in the habits of some Indian 
Siluroid fishes has been noticed at a recent meeting of the 
-Zoological Society by Surgeon F. Day; which will be described 
tn full in the forthcoming Part of the Proceedings of that 
Society. Mr. Day, when fishing at Cassegode, found that, after 


_having caught a large number of specimens of various species of 


Arius and Osteogensosus, there were several silurvid eggs at the 
bottom of the boats, and in the fish-baskets. These eggs were, 
on an average, half-an-inch in diameter; and on looking 
into the mouths of several of the males of both genera, from 
fifteen to twenty eggs were seen in cach ; those in the boats and 
baskets having evidently dropped out from a similar situerlon. 
The eggs were in different stages of development, some advanced 
so far asto be just hatched, They filled the month, extending 
as far back as the branchie. No food was found in the all- 
mentary canal, though in the females it was full of nutriment, 


IN a paper on the Meteors of January 2, read before the 
American Philosophical Society, by Prof. Daniel Kirkwood, the 
author states, founding on dete extending from A.D. 849 to 1864, 
that the meteors of this group have probably a period of thirteen 
years; that the mean distance is 5.53, aphellon 10,06; and that 
the source of the meteors may be the fourth comet of 1860, 
which in its ascending node approaches very near the point 
passed by the earth abont January 3. If the period be thirteen 
years, the comet should have returned in the latter part of 1873, 
andthe maximum fall of the amociated meteors should occur 
about 1877. 
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Two legacies have recently been left to the French Academy 
_ of Sciences for the purpose of founding prizes. The one, a per- 
petnal legacy of 2,500 francs, has been bequeathed by the late 
M. Gay, to be awarded as a prize in physical geography ; and 
the other, a sum of 10,000 francs, the interest of which is to be 
awarded to the author of an astronomical work. 


A GENTLEMAN in Glasgow who does not wish his name to be 
given, has just made a donation to Glasgow University of 1a00/,, 
for the better endowment of the chairs of astionomy, ae 
and natural history. 





AT the meeting of the Academy of Sciences at Paris on Mon- 
day, Januay 26, the place in the section of Anatomy and Zoology, 
vacant by the death of M. Coste, was filled up. M. P. Gervais 
was elected, but M. Alph, Milne-Edwards was a good second, 
obtaining 24 votes to ML Gervais’s 33. 


A NEW work by Mr. F. W., Burbidge, on “Cool Orchids, 
and how to grow them,” is announced by Mr. Hardwicke, 
Piccadilly. It will be illustrated by coloured plates and wood 
engravings, and will be furnished with a copious list, in the shape 
of an index, of what are termed cool Orchids. 


In a despatch from Mr. Williams, ELM.’s Consul at Samoa, 
to the Foreign Secretary, dated Sydney, Oct. 28, 1873, it is 
stated that gold in quarts has been found in a valley in that 
island, about three miles from the Port of Apia ; the samples 
assayed yielded at the rate of 3000 ozs. to the ton. 


Mx. J. F. GARDNER, geographer to Prof. Hayden’s survey, 
in giving a short sketch of the method adopted by him to deter- 
mine the altitude of the vanous points occupled by the party in 
the Rocky Mountains, states that the experience of the surveys 
of California and of the fortieth parallel show that in the deter- 
mination of the altitude of any point a mercurial barometer is 
liable to an error varying from 150 to 300 feet, even when the 
base barometer is at the foot of the peak, and only 3000 feet 
below the summit. In connection with Professor Whitney (chief 
of the California Survey), the following plan was adopted for 
correcting the erros of berometrical work. Four points were 
chosen at successtve levels of from one to 14,000 feet. These 
stations were carefully connected by levellings with a spirit level, 
and were occupied as permanent meteorological stations, The 
observations taken by field parties are classified according to their 
heights, and each class is referred to the base station which is 
nearest its own elevation; the lower station being Denver, the 
fourth the sammit of Mount Lincoln (14,000 feet), where are a 
number of mlver mines worked by Captain Breese. The central 
position of this peak admirably fit, ıt for the base of reference. 
Besides the barometric determination cf heights, two connected 
systems of trigonometric levelling have been carried over the 
whole airea surveyed, and the check observations are so arranged 
that the probable error can be easily determined, and it is hoped 
that the system will prove accurate enough to throw some hght 
on the amount of refraction at great elevations. By these me- 
thods the altitudes of many high points have been dotermined, 
from which to construct a map in contours 200 vertical feet 
apart, on a scale of two miles to one inc h. 


SIGNALLING between the earth and the planet Venus is g 
suggestion made in all good faith by a French astronomer, M. 
Charles Cros, who considers the coming transit of Venus to bea 
good opportunity for ascertaining whether there are inhabitants 
on that planet, and, if so, entering into relations with them. He 
says: “' It is posible that Venus is inhaluted ; that amongst its 
inhabitants mo astronomers ; that the latter judge the pamage of 
their planet across the solar disc to be an object to excite our 
curiosity ; finally it is possible that these srpsxzr will strive in 
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some way to make signals to us at the precise moment when they 
might suppose that many telescopes will be levelled at their 
planet.” 


IN a recent communication to the Connecticut Academy of 
Arts and Sciences, Prof. Marsh gavé a statement of the results 
of his recent expedition to the Far West in search of fosml re- 
mains of extinct vertebrates. He said the richest field for 
exploration was found in the great basin of the pre-historic Jako 
which is now drained by the Colorado River. This body of 
water was originally as large as all the present lakes of the 
North-West combined, and had existed so long that the sand 
washed down from the surrounding hills had accumulated to the 
depth ofa mue, In the different strata of this bed at least ten 
distinct groups of extinct animals could be detected, among them 
some extremely remarkable forms. One of these was a rhino- 
ceros with two horns; but these, not like those of the modern 
rhinoceros, in the axis of the body, but transvemely. In a space 
of 1oft. square he had sometimes found the bones of 30 different 
anmals, The number of species of extinct mammals in these 
remains he estimatgs to be three times as great as that at present 
inhabrting the same locality. 

A PAPER on Electrical Warfare will be read by Mr. Nath. 


J. Holmes, at the Society of Telegraph Engmeers, on Wed- 
nesday, the Irth inst. 


THE new Holmes’ Shipwreck Distress Signal, of great power, 
will be exhibited from Primrose Hill on Thursday evening, 12th, 
at 8.30, in presence of the Marine Secretary of the Board of 
Trade. This signal is self-igniting in water, and inextin- 
guishable. 


Tux Naples correspondent of the 7iwer, writing on Jan. 25, 
states that Piof. Palmien bas just published the following letter 


in answer to the numerous applications sent to him for informa- 
tion :—‘‘ The activity of Vesuvius continues to increase m the 
crater towards the N.E. Frequent globes of smoke issue from 
the bottom of it, with a kind of hissing sound, accompanied by 
an unpleasant odour of chloridic and sulphuric acids. Not far 
from it, at the commencement of the grand fissure of 1872, alka- 
line sublimates make their appearance. Meanwhile the fire does 
not ytt show greater activity at the bottom of the crater, where 
it will probably manifest itself, unless some eccentric eruption 
should occur before the internal fesistance of this crater 13 over- 
come. The great subterranean energy now at work does, in- 
deed, appear to be making an attempt at an outlet m various 
parts, On the 21st inst. a slight ondulatory shock of earthquake 
was felt at Casamicciola, m the island of Ischia, and during the 
last week many have heard the low continuons mutterings of the 
mountain at a distance of 15 miles. As I write, however, the 
sismograph, which has been very agitated for some days, is more 
quiet.” He also reports the melancholy death at Casamicciola 
of Mr. Moggridge, who having bathed in the open sea, died on 
his road to the hotel. 


WE have received the Report of the Senchenbergische natur- 
Sorschends Gesellschaft for 1872-73, a society of long standing, 
and with several eminent names in its list of members, The 
membership, we are gled to learn, shows a considerable increase 
during the year ; thongh M. v. Fritsch states, in his report, that 
the efforts of the society aro sadly hampered for lack of funds, 
and that ‘‘ wo exist and vegetate, rather than live.” He laments, 
alto, thet the museum, which once stood fifth m importance in 
Europe, is being quickly surpassed by other like institutions, and 
thrown into the background; which is hardly creditable to a 
city of such wealth and culture as Frankfort. Among the re- 
searches detailed in this Backs, we note a paper by Dr. Koch 
on the Arachnida of North Africa, especially those (hitherto 
unstudied) of the Atlas region, and the coast of Morocco ; the 
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- material hàving been collected by Drs. von Fritsch and Rein. 
‘The new types are not very numerous, but the remarkably wide 
distribution of spider-species is confirmed ; and good illustration 
afforded of the mfluence of climate and other local conditions in 
-modifying type forms. Dr. Rein describes some plants found 
in the neighbourhood of Mogador, and also furnishes a aketch 
of the vegetation of the Bermudas. A new species of perfoteting 
chripede, Xechlorine hamata N., is described by Dr. Knoli; 
M. Scheldal contributes a note on lake dwellings and their inha- 
Ditants ; and there are interesting accounts of journeys to Iceland, 
and to the Puglia Petrosa, in Italy. 


WE ‘have received the first Annual Report of the “ Haileybary 
Natural Science Society.” It contains preliminary lists of the 
fauna and flora of the place, together with observations on the 
meteorology of the locality, and a humorous description of an 
experimental dinner at which thè principal dish consisted of 
esculent snails which had been specially fed and fattened for the 
purpose by certain members of the Society. It need scarcely be 
added, thet the repast amply tewarded the members for their 
generous devotion to the cause of Science. © 


Tue additions to the Zoological Society's Gardens during. the 
pest week include three Mange’s Dasyures (Dasyurus mougei) 
from Australia, presented by Mr. J. Shaw; two Vultcrine 
Guinea Fowl (Numida vuliwrino) from East Africa, presented 
by Dr. J. Kirk; a Chillan Sea-Eagle (Geranesetus aguia) from 
Bahia, presented by Mr. J. Judge; an Indien Leopard 
(Helis pardus) presented by Mr. G. D. Elphinstone ; two Orang 
Onutangs (Sma satyrus) from Bomeo, and a Ungko Gibbon 
(Hylobates variegatus ) from Sumatra, deposited ; two Wanderoo 
Monkeys (AMacecus silenus) from the Malabar Coast; a Brown 
Monkey (Macacus brunneus) and two Adjutants (Lepieptilus 
argala) from India, two Pheasant-tailed Pigeons (Macropygia 
prasiancila) from N.S, Wales, and two Jambu Fruit Pigeons 
(Priloxopus jambu) from the Indian Archipelago, purchased. 
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"American Fescrmal of Science Arts, December Le ot a 
paper on the magnetic (that is “ f 
according to Faraday), -andthe miiomum of etim of ‘iron, 


steel, and nickel; by Mr. H 
are expressed, and tho reamoalng is 


cal theories of. induced depending oa 
the of the substance, is in these treated asa 
constant ; but it was shown, in twelve cases of iron and two of 
Hicka, to yury Between wide Imite The author fmds that the 
-magnetisetion of g e pap eee e para 


with afd of a formula of 
Force Wile A that the a welghe whi can 
tained by opener ent wrih an- mGiite current, is, fi 
354 lba o and for 

Eg eg gs ae 


phot. 

graphy, accompanied with a Chiohograst printed by the Toy the Albee. 

Ed edt process. (See Na vol iL 
geological ons o 


Seed, oving to tie continny lene by fossil plants 
ang animals; and pae editar to cite tho arguments from 
sources, in order, if to bring about agreement. 


Rowland, C, E., the results 

-carrjed-out in caren dha of 
Faraday's lines of magnetic force, The quantity-im in. 
mathemati i 


from fossil plants. He refers the Lignitic beds to the Upper and 
Lower Eoceng ; and he a number of facts showing the dis~ 
connection of American : flora from that of the Cretaceous, 
indicating phy Bo formations. —Mr. Comstock déscribes 


the i 
renla of a reeset dredging expedition on the cout of New 


England. 
water approaches so near! to the Coast of Maine as to manifest 
Imel distinetl within tele or 


c nila o Cape Elirabeth, 
orh by it y Arale fain, 


ita acy tem a 
summer.—In a letter from rA dat Sept & 1 
Gould describes a remarkable swarm of locusts then 


Aitronomische Nackrichfen, No, 1970, Jan. 14, contains 


the fallo —On the determination of longitude by 
star-occal m and the-telegraphlealiy determined lo be~ 
tween Madras, S and 


Ya, b7 Dr. Oudemans. The 
author mentions his observations in 1859 es giring a longitude 
for Batavia of 7h. 7m. 12°58, also others in later years giving 
rather a less result, In 1870-71, however, the telegraphic com- 


munication with Si re was nsed, giving e mean result of 
I1m.[40 a lenges Sur wow oe The same author gives 
a note on original proof of Foucault’s pendulum re- 


searches, Tho prodi k given 


Prof, Oudemans, by which the 
e of motion of the 


minor planets, 

Der Ni ‘her, December 1873.—This number contains 
notes from “Bothkamp Observatory. In one of them M, 
Vogel giros observations of the spectra of several fixed stars, - 


the results obtained by Huggins and Miller. An- 
Sher treats of 


ral zone coincided with the maa data collected” by the 
writer, Dr. Lohse. A third note describes observations of Venus 
in 1871-73, by M. Vogel, who thinks it probable that the planet 
is surrounded with an atmosphere in floats g and 


dense of condensation products, so thet little insight is 
afforded to the planet’s surface, and the observation of spots 
helps bat little to ascertaining the time of rotation or the position 
of the axis of rotation.—In physics, wo have a note on the ` 
curious fact which M. Budde has recently vir, that 
chlorine, wien acie, on by TaY trangible taya of ht, under- 
experiments, made by M: 
gge eipanmon and heting. "Some expen made 
ay. ere light (as and M. Offret 


fin 


have but that particles in the glowing state are ; the 
Totcpeg ot a namin fames is due to 
the various refractions it and nent 


The author is led to some 


tie oe eee thus: a long para of he hot 


are ap arco ns must (accordmg to 
Cocoa Gl conic be aeath ate millon i ; if they 
Sie aa te ce and the lower, the 
greater the transparency. The problem is one for experimental 
ee ee being, Are ee bodies trans- 
parent and diathermanous when brought to a very high tem 
ture? M. Him, we have seen, inclines to Die E 
tive. We find accounts af Prat Gathne's discoa of « now 
relation between heat and electricity, and M. Herwig’s 
ments on pulverisahon of electrodes in the voltaic arch. he- 
mistry is represented by papers on the laws governing water of 
crystallisation, aid fhe reduci on OF bome kdd ‘by Chaepliste 
iron.—The action of [at Moni lant lfe has been recently 
studied by M. V mnich, fa a sees of expeninend 
which confirm an forgotten observation by Barton in the 
last century, thse came plioc ere a signulantediess S places analo-. 
gous to that of spintnous Hquais or opium, in certain quan 
on the human system. There are also botanical notes on 
ininenco of COs on verdant aoe of plants (M. ern 
A einige asi M. Ocrsted) ; 
, M. Riche discumes the phymcal properties of 
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SOCIETIES: AND ACADEMIES 


LONDON 


Geological Society, Jan. 21.—Prof. P. Martin Duncan, 
F.R.S., vice-president, {n the chatr.— The secondary rocks of 
Scotland (second paper). On the anclent volcanoes of the 
H and their relations to the Mesozoic strata,” by J. W. 
udd, F.G.S. That the rocks forming the greet platesnx of the 

ebrides and tho north of Ireland are really the vestiges of 
innumerable lava-streams, is a fact which has long been recog- 
mised by geologists. That these lavas were of sudbcertal 
and not sudagneous origin is provéd by the absence of all 
contemporancons interbedded sedimentary rocks, the evl- 
dently terrestrial o1igin of the surfaces on which they lie, and by 
the intercalation among them of old soils, forests, mud-streams, 
niver-gruyels, lake deposits, and masses of unstratified tuffs and 
ashes, From the analogy of existing volcanic districts, we can 
scarcely d ubt that these great accumulations of igneous products, 
which must orlginally have covered many thousands of square miles, 
and which still often exhibit a thickness of 2,000 ft, were ejected 
from volcanic mountains; and a careful study of the dis- 
trict fully confirms this conclusion, enabling us, mdeed, to deter- 
mune the sites of these old volcanoes, to estimate their dimen- 
sions, to investigate their internal structure, and to trace the his- 
tory of their formation. The following is Mr Judd’s conclusion 
on the subject of his paper :—It a zhat during the Newer 
Palsoroic and the Tertmy peoia the north-western parts of 
the Bntish archipelago were the scene of displays of volcanic ac- 
tivity upon the grandest scale. During either of these, the 
eruption of felspathic lavas, &c., preceded, as a whole, that of 
the basaltic; and in both the volcanic action was brought toa 
close by the formation of ‘‘pnyx” The of Newer-Palao- 
toic volcanoes arose along a line N.E. and S.W.; that 
of the Tertiary volcanoes along one striking from N. to S. ; and 
each appears to have been connected with a great system of sub- 
terrancan disturbance, It is an int carcumstance that the 
epochs of maximum volcanic activity, the Old Red sandstone 
and the Miocene, appear to have coincident with those 
which, as shown by Prof. Ramsay, were characterised by the 
greatest extent of continental land in the area. The Secondary 
strata were deposited in the interval between the two epochs of 
voleanic activity, and the features which they present have been 
laigely mfluenced by this circumstance. Apart from this con- 
- sideration, however, the volcanic rocks of the Highlands are af 
the highest interest to the geologist, both from their enabling 
him to decipher to so great an extent the ‘‘ geological records 
of the district, and from the light which they throw upon some 
of the obscurest problems of physical geology.—Remarks on 
fowls from Oberburg, Styria, A. W. Waters, F.G.S. The 
author noticed the ited occurrence of Eocene deponts in 
Styna, and referred ag A the researches of Prof. Reuss and 
Prof. Stur upon them. e then indicated certain ies of 
foams which he had detected in these beds, adding a 
species to Stur’s list, 


Anthropological Institute, Jan. 27.—Prof. Busk, F.R. S. 
president, ın the chair.—Aniversary Mecting.—Befoie pro- 
to read his address, the president referred to the 
financial condition of the Institute, which, although it showed 
that the receipts were adequate for the necessary expenditure on 
the present economical -paapa of manngement, would not 
admit eather of pa any more of the debt or of increasing 
the scope and ess of the Institute. Until the unfortumate 
and utterly indefenmble secession of members early m 1873, 
on a purely personal question, the Institute, since its formaton, 
had paid off the combined debts of the two old societies at the 
rate of 100/, a year. He appealed to the 1 of the members 
now forming the Institute to make a uni ‘ort finally to ex- 
tinguish the debt of 800% A year’s income would do it, and it 
was suggested that if each member contributed one year’s sub- 
scription, that great result would be attained and the Instituto 
would certainly before long occupy a high postion amongst the 
scientific bodies of the kingdom. Asan en ent to the 


t nine 


body of members and as an earnest of the mncerity and 

of iis colleagues in management, the president had much < 
sure in announcing that nearly 250/. had been by 
members present at a comncil-me held that day, provided 


the sum of 50a/. be contnbated by other members of the Insti- 
tute.—The prendent then delivered the annual address, in which 
he viewed Åe work done dming 1873 by English and foreign 


“purity of 1sce. That purity at the 


anthropologists, Amongst a large number of topics he adverted 
at considerable length to the important contributions to cranio- 
metry, by Dr. H. von Jhering and Dr. Paul Broca, criticising 
the respective methods employed by those distinguished anthro- 
pologists ; and concluded thet part of his address with the ob- 
servation that the study of is almost futile when ap- 
plied to highly civilised, and consequently much mixed peoples, 
and that its results are the more certain in proportion to the 
time was rapidly dis- 
i and mith ie the piirest data for -the determination of 
in the eae hysical ot 

was the list o = fei rea cat 
ent—-Prof. Geo. Busk, F.R.S. Vice- 
presidente—John Evans, F.R.S. ; CoL A. Lane For, F.S.A. ; 
A.W. F M.A. ; Francis Galton, F.R.S. ; Prof. Huxley, 
F.RS.; Sir John Lubbock, But, F.R-S. Director—E. W. 
Brabrook, F.S.A.—Treasurer—Rev. Dunbar I. Heath, M.A. 
Councl—Dr. John Beddoe, F.R.S. ; W. Blackmore; H. G. 
Bohn, F.RG.S. ; Dr, A. Campbell; Hyde Clarke; Dr. J. 
Barnard Davis, F.R.S.; W. Boyd Dawkins, F.R.S. ; Robert 
Dunn, FRCS; David Foppes, F.R.S.; Sir Duncon Gibb, 
Bart, M.D. ; Harris, F.S.A, ; J. Park Harnson, 
J. F. McLennan; C. R Markham, C.B. FERS; 


ap 
the prob 
man.—The followi 

to serve for 1874 :— 


Ouvry, F.S.A.; F. G. H. Pree, F.R.G.S.; J. E. Price, 
F.S.A ; F. W. Radler, F.G.S. ; C. R Des R FRS.L; 
E. Burnet Tylor, P.R.S. 

EDINBURGH 


Royal Physical Society, Jan 28,—Mr. Scot Skirving, pre- 
sident, in the char. —The following communications were read : 
Note on the Crashed Boulders from the Old Red Conglo- 
merate in Kincardineshire, by James C. Howden, M.D., 
—On Crushed Boulders from Arbroeth, and other lo- 
calities, by Mr. Charles W. Peach—Report of the Dredging 
Committee for 1873, by James Middleton, M.B., convener. 
The meeting of the committee had been held conjointly with 
the Naturalists’ Field Club. In all about 133 of animals 
had been obtained, inclu two new to the 
Note on the Suspension Clay in Water, by Mr. Willfam 
Durham. This research was undertaken in continuance of those 
recorded in the papers on the same subject read at the last 
meeting. As the general result of Mr, Durham’s elaborate and 
careful series of experiments, it was fonnd that clay held in 
mpennion Dy water sinks more quckly if the water is slightl 

ulated, and more slowly if a slight amount of on alkali 
added, but that the conditions me reversed if e large amount ot 
either substance is mixed with the water. 


MANCHESTER 


Geological Society, Jan. 27.—Mr. J. Dickenson Hill in 
the chair.—Mr. J. Aitken exhibited some new fowsil fishes from 
the millstone grit, Yorkshire, and read a paper descriptive of 
the bed whence they were obtaffied. He said that evidences of 
fossils had been brought to the surface d the excavations 
connected with the scheme for water from Widdop col- 
Lery to the borough of Halifax by a tunnel cut through Wada. 
worth Moor, about two miles north of Hebdenbridge. After an 
examination, by no means exhaustive, there had been discovered 
seven specimens of Gontatiter, three of Mantih, two of Orthecern- 
Hien Nro ee eine OF dames One ee 
one of Milania, remains, &c. , The discovery of the most 
remarkable character was a new species of Acrolepis oresenting 
pecuhar characteristics. The situation in which these remcins 
occurred was near but somewhat above the middle of the shells 
which usually divided the third floors from the fourth or under. 
most grit. 

GoTTINGEN 

Royal Academy of Sciences, Nov. 1, HEA Schering 
communicated a paper on the Hamilton-Jacobi theory for forces 
whose measurement far eae on the motion of bodies. —MM. 
W , Philsppl, and Tollens described some researches on the 
Allyl group, made with the view of establishing the constitution 
of allyl alcohol, and of some of its compounds, Se he 
acid. They find new evidence, in opposition to Wislicenus, that 
acrylic as well as acetic acid, nonic acid, and all other 
organic acids, contains the group CO,H, and may therefore be 
classed with them.—MM. van Grote and Tollens descnbed an 
acid obtained from cane by means of dilute sulphuric acid j 
and M. Tollens gave the first results of an investigation as to 
combinations of starch with alkali. 


> 
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‘Nov. 20.~ Prof, Lioth read a paper on reckoning By pro- 


jections; and Prof. Hattendorff- made some observations on 


Sturm’s theorem. 


artificial production of same minerals, as stephanite, 
1 fin 3 in order to 
SoU of Che oia tere r gigi gat Duce 


action on the cprrent electricity, especially in its relation to the 
heat produced from the current, and the vrs orog produced 

it immediately in the current electricty, or mediately, in 
inovable Pate nthe conductor., Papen on these 
must be tent before 1875, in the 

1876, in the latter. offered are fifty ducats each.— 
Prof Ewald communicgted an ir paper on the so-called 
rhetorical ornaments of 


example; and two other 
described. The’ tocth of leaves 


‘  aliled, morp , to numerous nectar-secreting organs in 
- a a gee 


Dec. 17.—M. Bjerknes read a paper giving a generalisetion of 
the problem of motions fie ell Inelentic fluid by the 
motion of an ellipectd.— obler a list of the meteo- 
rites in the University collection at Gottingen. 
foie pe ; yi 

Imperial Acadomyof Sciences, Dec. 4, 1873.—Prof, Mach 


stated that he had ts, the summer, on the 
' time requited for rotation of the plane of by a cur- 
ee glam dise being rotated befwèen tho a; 
but similar te’ by Villari had been described in x 


` 


- of a cannon shot heard at a 


cary thermometer, 


` The following 


yay ge method for 
a 


on the velocity of sound in mixtures. If a mixture is made 
of two different gases, dand g , and 
both with an expansve force 1, the velocity of sound V in the 


ae the fieory p Eia for mixtures of carbotilc acid and 
air ordinary and CO,, respectively, 
the obeerred and calculated numbers ior the half wave length of 
agtren tone were these : 71°5, 71'0; 88, 890; 64, 63°3. The 
mutno retarka that for a simple pin as as for a mixture of 

the gas theory implies not one ee ee 


of veloc, of sound; and perhaps the rolangation 1n sownd 


Dr. Exner communicated a determination of the temperature at 
which water has a maximum of density. He improved on 
Rumford’s method ing thermo-elements instead of a mer- 
obtained was 3°945°. 


PAXIS oo 
Jan. 26M. Bertrand in the chair. 
pers were read: On the various reactions of 
oxygen and M Berthelot.—On 
tine mineral containing sugar, 
e author described the growth of yeast in 

a ee as enter into the 
stion of its ash added to a solution of sugar. . ML Trécal rephed 
at some-length to certain of M.-Pusteur’s remark —On the 
y and solidification of acetylene by the silent electric 
discharge, by MM. P: and A. Thenard. Theanthor found that 
this gas condensed at the rate of four or five cubic centimetres a 


` Academy of Sciences, 
the compounds 


the production of 
by M Pasteur. 
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minute into a solid horny body isomeric with acetylene; by 

the conditions of experiment a isomer. was 
aleo o anial, jaca an on- Newtonia tinge, 
by M.-P. Dessins. —Direct demonstration of’ the equation 








| SĒR = o for every closed and revensible cycle, by M. A. ` 


Ledieu. This paper formed a` to the authors other 


magnetism, by M. J. M. —New researches on the 

rejoining end to end of the fibres of sensory with the’ fibres of 

motor-nerves, M. A. Vulpian.—Organogenesis com- 

pered with in its relation to natural afini- 

ties, by Ad. This portion of the author’s 

on the siliclfied of Autun ; study of the Myclopteris, 
M. B. Renault.—On the presence of a ble proportion 


potasic nitrate in two vanetles of Amaranthus, by M. A. 


count, On the theory of the 
—-On a statistical ah the distnbutjon ot 
the the geometrical 


of Paris, by M. Vauthier. 


Indian and Pacific Ocean basins, by 
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A MINISTER FOR SCLENCE 


E are glad to see that the Times has at last opened 
its pages to the question of ths propriety of ap- 
pointing a responsible Minister, whose duty it shall be to 
look after the interests of Science and of scientific re- 
search and education, and take charge of the scientific 
institutions of the country—institutions whose efficiency 
is at present sadly crippled from the want of a single re- 
sponsible head. The whole question could not be better 
stated than in Colonel Strange’s letter which appeared in 
the Trus of the 6th inst, and which we consider so ad- 
mirably to the point, that we gladly reproduce it here, 
We hope the letter will lead to further discussion, and 
that whatever Government may hold the reins m the 
forthcoming Parliament, the important question now 
raised may meet with serious attention. Colonel Strange’s 
communication runs as follows :— 

“No subject affecting the material interests of England 
is more important at the present day than that discussed 
at Manchester by Lord Derby, and by yourself in your 
leader of the 12th ult. 

“t Scientific industry’ is one of those clever phrases cal- 
culated to catch the eye and ear by its novelty, while it 
expresses what is already well known by other antiquated 
names. Lord Derby defines it and explains its meaning 
in a variety of ways ; bat throughout his whole speech he 
is talking, while never naming it, of nothing more nor less 
than scientific research, The utilisation of redundant 
natural forces and of waste substances, on which he in- 
sists as a primary object of the new movement, is to be 
brought about by patient, continuous, systematic research, 
and by nothing else, I own I prefer the old words to the 
new, but if by using new words old wants come to be 
recognised and supplied, I shall not complain, 

“J, and many who think with me, maintain that scien- 


tific research must be made a national business ; that the. 


point at which Science, in most of its leading branches, 
has now arrived and the problems presented for solution 
are such as to need for their adequate treatment, perma- 
bent well-equipped establishments with competent staffs 
worked continuously and systemacically. Lord Derby 
truly describes it as a case in which what is ‘everybody’s 
business is nobody’s business? We must make it some- 
body’s business. We must make i: the State’s business, 
We have tried individual enterprise, which so many hold 
to be all-sufficient. There is more individual enterprise 
in England than in any country in the world, and yet we 
are being rapidly outstripped by nations who, though 
they encourage private exertion, are wise enough not to 
rely on it, but to establish a system free from the caprice, 
the incompleteness, the liability to interruption and ces- 
sation incident to all individual labour in whatever field. 
Ifasked to describe the system we propose to establish, 
our reply is in one word, ‘completeness.’ A steam-engine 
is a system, composed of many parts, each and all essen- 
tial to its useful action. Furnace, boiler, cylinder, pistons, 
connecting rods, beam, and fiy-wheel—all controlled by 
a governor, Tested by the ccndition ‘completeness, 
what is Lord Derby’s new society? What is any private 
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the system, not to be dispensed with, but still a mere 
link. Where are the other parts? Is there a trace of 
them in England? 

“The first essential to any system is a head. No 
domestic household, no manufactory, no ship, no army 
or navy, no public or private establishment of any kind, 
and these are all ‘ systems,’ can hold its own for a day 
without a head, But at the present hour there is no head 
to the science of England. The proposed remedy for 
this deficiency will have been anticipated as obviously a 
Minister of State, who shall be responsible to the nation 
through Parliament for everything connected with the 
scientific business of the country. For want of this head 
what have we done? The various scientific institutions 
at present maintained by the State are glistributed ac- 
cording to the following lst, which was correct some time 
since, but may have undergone recent changes :—1, Royal 
Observatory, Gréenwich, under the Admiralty ; 2, Royal 
Observatory, Edinburgh, under the Office of Works ; 3, 
Royal Observatory, Cape of Good Hope, under the Colo- 
nial Office ; 4,5, 6, the Observatories at Madras, Calcutta, 
and Bombay, under the India Office ; 7, Ordnance Sur- 
vey of Great Britain, under the Office of Works; 8, the 
Great Trigonometrical Survey of India, under the India 
Office ; 9, Exchequer Standards Office, under the Board 
of Trade; 10, the Royal School of Mines, under the 
Privy Council : 11, British Museum, under 5o irrespon- 
sible trustees ; 12, Meteorological Office, governed by 
an unpaid, and therefore irresponsible, Committee of the 
Royal Society, under the Board of Trade ; 13, the Royal 
Botanic Gardens of Kew, Edinburgh, and Dublin, under 
the Beard of Works; 14, the Geological Survey, under 
the Privy Council. My list is perhaps got quite com- 
plete, but as it stands it shows that we place our scientific 
institutions under no less than seven different Depart- 
ments of State, all of which have other matters besides 
science to attend to. Can anyone pretend there is any 
trace of a system here? Is if not a grotesque caricature 
of State administration ? 

“Granted that there must be a Minister for Science— 
and Iam happy to say that those who have given mast 
attention to the question now admit that there must— 
then the whole of the institutions I have named, besides 
some others now in existence, and many others that must 
before long be founded, would be placed under “him. 
This would secure the great object of harmony and 
unity of parts, of provision for modification and exten- 
sion, and of definite responsibility to the nation through 
Parliament, none of which objects are obtainable or seem 
even dreamt of at present. 

* Whether such a Ministry should be created as addi- 
tional to what we at present possess, or whether some 
existing Minister should be charged with Science; 
whether the Science Minister should not also take Edu- 
cation, Art, and Music under his care; whether he should 
not have permanent unparliasmentary advisers, and if so 
on what scale and how constituted, besides many other 
points, are all extremely important questions, admitting 
of a great variety of answers; but compared with the 
fundamental necessity fora Minister at the head of a 
Department controlling the whole public scientific 
activity of the kingdom, they are matters of subordinate 


society? A mere connecting rod—a most useful link in | detail. 
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“Thè Royal Commission on Science, presided over by 
the Duke of Devonshire, has, for nearly three years, been 
most assiduously engaged in collecting a body of informa- 
, tion of infinite value, and they will no doubt forward 
many important recommendations on the evidence they 
have taken; but for my part, as one deeply interested in 
their proceedings, to which I have contributed largely as 
a witness, I do not hesitate to say that if they only 
succeed in obtaining the creation of a Science Minister, 
that result alone will amply repay the country for the 
‘cost of their investigations, 

“ Let this be done, and we should cease to witness the 
farce of consulting the Chancellor of the Exchequer about 
observing eclipses of the the Prime Minister about 
~ scientific Arctic--expeditions, and the Treasury about 
tidal reduction, We should perhaps, too, then perceive 
that overworked Law Officers are not the best managers 
of a great, or what should be a greaf, teplinical Museum, 
and that fifty irresponsible gentlemen, however eminent 
individually, ought not to be entrusted with the grandest 
collection of Art and Natural History in the world. Nor 
would a wise statesman like Lord Derby fail to perceive, 
with all science concentrated under one view for his in- 
spection, that a private local Society will prove no match 
for the complete and powerful State systems of Germany, 
France, and other Continental nations.” 


‘PINK AND WEBSTER 1S “ANALYTICAL 
CHEMISTRY? 
A Course of Analytical Chemistry (Qualitative and Quan- 
- tjiative). By William W. Pink and G. E Webster. 
(London: Lockwood & Co., 1874.) 

HIS work forms a volume of Weale’s Rudimentary 

. Series, did is advertised “as specially adapted for 
the tse of those. students who intend competing in the 
Advanced or Honours Stage Examinations (Inorganic 
Chemistry) of the Science and Art Department, also for 
. preparing those intended to sit for the- “higher class exa- 
minations at Colleges, Publfc Schools,” &c. The success 
which several well-known serial publications of a simi- 
larly special nature have deservedly had, appears to have 
stimulated the publishers of Weale’s Senes to embark in 
this enterprise. As ‘the excellence of most of their 
former publcations will be generally admitted, we 
.can only regret that a literary (?) production displaying 
such deplorable ignorance should ever have found a 
place in their series. It bas rarely been our. duty to pass 
judgment on a more carelessly got-up book. Had it not 
been advertised as specially adapted for the use of the 
Science Classes under the Science and Art Department, 
we might have put it aside with a hearty laugh over the 
many absurd blunders it contains. Since a practice has, 
however, sprung up of late to cater for the wants of 
Sciencé’Classea, by printing books (sometimes obtained 


on commission) privately, and advertising them by- 


means of post-cards, at so Many*postage stamps a copy; 
whereby-these books manage to escape the eye of ‘the re- 


viewer, and as we fear that much mischief is being done by. 
certain cheap cram-þooks, strung. together with a view to’ 


save the teacher as much trouble as possible, our readers 
will perhaps bear,with us if' we examine the book before 
us somewhat closely, -If > rumour ‘speaks true, some 
teachers manage, ‘to i chemistry- eyer analytical 
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chemistry—without ever touching a test-tube or perform- 
ing the simplest experiments. Questions from previous 
examinations are eagerly collected and “ worked ” in the 
belief that the examiner is sure to give, if not the same 
questions, at least others of a similar nature. We need 
not fear giving offence to those earnest and hard-working 
men, engaged, often on a-mere pittance and under most 
adverse and discouraging circumstances, in imparting a 
sound knowledge of chemistry in places which would not 
otherwise be reached by any educational efforts, if we 
conclude from the course of analytical chemistry before us, 
that some teachers (Mr. Webster styles himself Lecturer 
on Metallurgy and the Applied Sciences, Nottingham) are 
deplorably ignorant of the science they profess to teach. 
Beginning on p. 4, we are told that “the term atam is 
sometimes applied to a compound as well~as sumple 
radicals, such as ammónia, hydroxyl, &c.": that “ for 
fixed solids which do not vaporise, the atomic weights 
are referred to the element lithium, the atomic weight 
being determined by the amount of heat which any 
body contams, when it is at the same temperature 
as lthum, both being the same weight, lithium 
being considered as seven.” On p. 7, “difference 
of attraction is called the bond affinity, that is, it is 
assumed that the different atoms possess power, lines of 
force, or points of attraction, called by Dr. Frankland 
bonds.” On p. 12, we are informed, that “ there are four 
different forms of notation, or formule: in present use, two 
of which are graphical, viz the glyptic and graphie for- 
mulz, The other two, viz the empirical and the consti- 
tutional or rational, are the symbolic representations.” 
We give it upon the authority of our joint authors, that 
“ Dr. Crum Brown was the first to introduce this form of 
formulz, and that it has now been adopted by Dr. Frank- 
land, and generally throughout the kingdom.” And on 
p. 14, we are told, that “students who do not already 
understand the constitutional formule are strongly ad- 
vised to obtain a complete knowledge of them, not only 
as an addition to their knowledge, but because the other 





‘is now not recognised by many colleges, or allowed in 


many examinations.” For fear our authors’ inadvertence 
should lead to further mischief, we may at once state 
that, to our knowledge, such is not the case, and that 
the authors are as much in the dark about what is'recog- 
nised by many colleges or “allowed in many examina- 
tions ” as they are about chemical analysis, 

We can only pick outsomeof the choicest specimens from 
the authors’ analytical bouquet. Beginning on p. 26, we 
are told that “ deflagration is the arrangement of the crys- 
tals of a substance, and is, in ordinary terms, the crack- 
ling of a body when exposed to heat;” on p. 28, that 
“hardly any amount of reading or Jecture-hearing can 
produce a practical analyst, as only practice can make 
perfect, and therefore the student is strongly recommended 
to make the experiments himself.” We for once entirely 
agree with the theory, but strongly object to the “ prac- 
tice” of our joint authors. The information on p. 30, 
that “ melted lead cannot be poured even ina cold pla- 
tinum crucible without spoiling it, and that a drop of lead, 
tin, or bismuth, falling upon a red-hot platinum vessel 
invariably makes a hole in it,” we owe probably to the 
sad experience gained by the metallurgical partner in the 
joint-aithorahip, and Easa a plaeae 
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vessels must surely feel thankful for the hint. Great con- 
fusion of ideas seems to prevail, however, on the subject 
of platinum, for we are told on p. 3r that “ platinum 
combines easily with silica and carbon, so that the contact 
of platinum crucibles with charcoal at a very high tempe- 
rature must be avoided,” together with several other 
absurd precautions which we will not quote. On p. 33, 
there figures an apparatus for rapid filtration in an atmo- 
sphere of steam, which we have seen before in Normandy’s 
Introduction to his translation of Rose, and which we 
should have thought had been superseded long ago by 
more perfect methods of filtration. 

As specimens of analytical knowledge (?) we quote 
P. 57, “hydrochloric acid gives a precipitate on duution 
with water (distilled) if BaCl, or SO,Hog, be present ;” 
p. 38, “ dilute sulphuric acid contains more lead, and lead 
is scarcely soluble in concentrated acid ;” p. 42, “A 
solution of baric chloride must be neutral to test-paper, 
after precipitation by sulphuric acid;” p. 43, “sodic 
carbonate must completely volatilise ;” p. 46, “ hydro- 
fluosilcic acid can be obtained from the chemists in india- 
rubber bottles.” 

The analytical tables on pp. 57 to 73 are equally deficient 
and faulty. We are told to test for ammonia, after 
having ignited on platinum foil ; “a watch-glass becomes 
corroded on the addition of baric chloride toa neutral 
solution of salts,” “hydrobromic acid turns starch-paper 
blue,” “sodic hydrate,” on p. 94, “precipitates hght-coloured 
fernc hydrate which turns dirty-green.” Upon heating 
chlorates, p. 115, “ a very violent deflagration ensues.” The 
authors appear never even to have prepared oxygen gas. 

The quantitative knowledge displayed by the authors 
is quite on a par with the choice bits of qualitative 
chemical information so liberally and innocently volun- 
teered by them. We will not tire our readers, how- 
ever, by any further quotations, but cannot refrain from 
firing a parting shot or two by quoting from p. 120, where 
we are told that “ Chlorine is prepared by the mixing of salt, 
hydrochloric acid and manganic oxide ; this last, MnO,, 
has no chemical reaction in the last equation ;” and from 
p. 136, on which we are told that “inorder to keep the edges 
of the balance free from rust, it is a very good practice to 
place inside the case a beaker, half-filed with sulphuric 
acid or baric chloride.” A dialyser is descnbed on p. 171 
as “an apparatus having sides and top of gutta-percha, 
and bottom of parchment, and is used for the separation 
of urea and other crystallisable salts from urine.” 

Need we do more than recommend the authors to act 
upon their own advice (p. 2), and “to speedily endeavour 
to obtain a complete knowledge of the composition of 
bodies, and make themselves conversant with the formula 
&c.,” of which they exhibit so deplorable an ignorance, 
before they again -venture upon enlightening the public 
on the subject of chemistry. í 


THE RACES OF MANKIND 

The Races of Mankind: bang a Popular Description of 
the Characteristics, Manners, and Customs of the Prin- 
cipal Varieties of the Human Family, By Robert 
Brown, M.A, Ph.D., &c. (Cassell, Petter, and Galpin). 
apar rapid growth of interest in Anthropology is proved 
by the appearance, one after another, of popular 
illustrated works ; Mr. J. G. Wood’s “ Natural History of 
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Man” in 1868-7o, an English translation of M. Louis 
Figuier's “Human Race” in 1872, and just now (though 
without the date it ought to have on the title-page) this 
first volume of a work on “The Races of Mankind.” 
Of these, the productive M. Figuier’s book is too worth- 
less to say much of, and the comparison lies between the 
first and last. Both are valuable, and the ground they 
cover 1s so far different, that they may be usefully placed 
side by side in the ethnologist’s library. It will be re- 
membered that Mr. Wood’s account of Afnca occupied 
the first of his two volumes, so that his account of the 
races of Asia, America, Polynesia, &c., had to be dispro- 
portionately condensed into the second. Dr. Brown, we 
trust, will be able to keep his scale more uniform. His 
first volume treats entirely of American races, and he 
speaks with personal knowledge of the Esquimaux and 
North-west tribes, compiling as to other tribes with dis- 
cretion, and gengrally from not too hackneyed authorities. 
Such of Dr. Brown’s illustrations as are taken from pho- 
tographs and real drawings are good, and preferable 
to the too picturesque and imaginative cuts of Mr. 
Wood’s artists. But Dr. Brown mserts some drawings 
which he had better for truth and good taste have left 
out. Thus, the Indian scalping his victim at page 68, 
though no doubt more like the reality than the engraving 
in vol. it of “ Schoolcraft,” from which it is a kind ot 
rationalised copy, is a piece of sensational make-up ; 
while on the next page a scene of Indians torturing a cap 
tive by a slow fire on his stomach, is still more objection- 
able. At page 284 is a representation of Conibos shoot- 
ing turtle ; this is evidently a fancy picture, and arrows 
shot at such an angle would glance off the animal’s 
carapace; the arrows should have been shown of 
heavier make, and so sent up as to fall flmost perpen- 
dicularly. i 

As only the first part of Dr. Brown’s work is yet out, it 
may perhaps be a service to make some suggestions. 
Native words are sometimes wrongly printed, which gives 
an air of carelessness to the* descriptions they form part 
of. Thus “inniut” instead of “innuit” (p. 5); “ Manco 
Capas ” and “Mania Dello” (p. 119), which appear to be 
intended for the usual forms, “Manco Capac” and 
“Mama Oello” (Mr. C. R. Markham would say that 
“ Ccapac” and “ Ocllo” are the really proper forms). At 
page 274, the account of the “couvade,” the custom of 
the husband being put to bed or otherwise treated with 
reference to his wife’s bearing a child, is compiled very 
inaccurately. Lastly, though. references are generally 
given where long abstracts have been made from books 
of travel, Dr. Brown seems somewhat apt to make state- 
ments and use arguments without due menton of the 
sources whence he derived them. One consequence is, 
that he makes himself personally responsible for any 
blunder in the matter he thus appropriates. Thus, at 
page 147 a passage is inserted of which the following is 
part :—“ In the Ladrone Islands, the Spaniards found the 
natives unacquainted with fire; and when Magellan set 
fire to the huts of the Marian islanders, they looked upon 
the flame as a living creature which fed upon wood.” 
Unless my memory deceives me, this passage is copied 
out of Buchner’ “ Man in the Past, Present, and Future,’ 
and has been already commented on in N ATURE, not 
only as embodying statements which have been disproved, 
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but as showing a certain geographical weakness in the 
writer, who did not know that the Ladrone and the 
Marian Islands are the same. E. B.T. 
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OUR BOOK SHELF 


_ Tyġhoid Fever: tis Nature, Mode o A mS Age a and 
vevention, By William Budd, M R.S. Pp.193. 
D plain and one coloured lithograph. (Longmans, 
1873. 
THis handsome volume is a thesis on the question of 
how typhoid or enteric fever is propagated. Dr. Budd 
adopts what is known as the contagion theory, and be- 
' lieves_that every case of the disease is the result of direct 
poison, conveyed either by the air or more ently in 
water, from the intestine of one patient to that of another. 
This theory isqgenerally disbelieved by the best medical 
authorities in London and Paris ; but, as Dr. Budd points 
out, it is not m large towns that the transmission of 
disease can best be traced. He d with minute 
exactness as to time, place, and other important condi- 
tions, outbreaks of this terrible disease in secluded country 
villages, in schools, and other isolated institutions, where 
he was able to trace the steps of the epidemic from house 
to house or from room to room. We believe that a candid 
perusal of these cases will bring the conviction that the 
theory of contagion is fairly proved. Many of them are 
at all events almost decisive against the theory that this 
enteric fever is “ pythogenic,” t.s. is the result of a poison 
which may be produced by any decomposing sewage 
under favourable circumstances, without previous conta- 
mination from a diseased person. The practical import- 
ance of the question is, that if. if enteric fever only spreads 
as Dr. Budd and other contagionists maintain, it 1s pos- 
aS and therefore of the utmost importance, to check 
propagation. A great part of the book is devoted to 
thie pe point, and the mode of destroying diseased products 
is carefully detailed. 
One obrioustbjection to the contagion theory is ner 
it only accounts for the spread, and not for the 
' the fever. But, as Dr. Budd argues, the same en 
amall-pox and every other undoubtedly cone cousin 
However the first case came about, no one supposes that 
fresh ones now arise taneously, any more than 
naturalists who believe worms and buttercups once 
came into being for the first time, expect to find a worm 
appear in a drop of water without an egg, or a buttercup 
in a meadow without a seed. 
The comparison of typhoid disease to the eruption of 
small-pox, which is revived by Dr. Budd, has been 
. and deservedly abandoned : indeed the strictly pathologi 
pot o of this book is the least satisfactory. Notwith- 
a somewhat “drawing-room” appearance, it is 
no ali intended for pathologists and physicians to 
study ; and for them we cannot see the 
four illustrations, one of which forms an elaborately 
coloured frontispiece ; they show nothing but what has 
often been figured before, and is now universally familiar. 
The style also is now and then too ambitious, suggesting 
rivalry with the wretched newsp writing quoted on 
tro as “lively and facile” On the whole, however, the 
Bock. is as solid as it is earnest, and may be compared 
without detriment with Dr. Macngmara’s well-known work 
defending an almost identical theory and practice with 
men to the propagation and prevention of Asiatic 


are ents contained in it will no doubt 
be duly weighed by the medical profession, and the public 
will benefit by the result. P. S. 


Inorganic Chemistry, Elamentary. By Raphael Meldola. 
F.C.S. (London : Thomas Murby, 1873) 

TEE ent little volume constitutes one of a series 

duced by the same publishers as “Science and Art 
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pa oarit Text-books.” We must congratulate Mr. Mel- 

ola on haying produced in a small compass a thoroughly 
good and sound introduction to the science of chemistry, 
and it is all the more welcome in these days of “ Science 
Series,” when so many badly done a Tert books” are 
being produced. The information is well and dany 
stated, and is sufficiently free from technicalities to be 
easily understood by the beginner. The book is plainly 
and well printed, but we cannot co e the pub- 
lishers on the execution of the few and simple woodcuts, 
ade of which has been spoiled in the cutting. 
We hope that in a future edition the work will receive 
better treatment, as a well-done woodcut is a great aid to 
the beginner in understanding his author's descriptions of 
various experiments. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by kis atria No netice is taken of anonymout 
commeustications. 

Tho Photographic Society 


THE sweeping condemnation of the Photographic Society 
conveyed in an article in NATURE, vol. ix. p. 263, can only have 
been written under a want of knowledge or resentation ot 


facts, Iwill not say one word about any maci may 
exist in the- Society, bat as the statement yon, hero published 
are calculated juro thie Society Tety rhatetially, will ask 
ou, ia common justice, to mako public the transactions of tho 
the past year, so that the readers of NATURE may 
Sieg a aa 
to purely scientific one, sclence is altogether 
Ae mariah eminent selenite ainadliy ake PAM? and 
uli ie ar is beneath contempt as at present 
conducted. This I ask you to do not only im justice to the 
whose names are mentioned below. 
hic Operations at 


records,” by y James laisher, F.R.S. ; 

by E. J. Gayer, M.D. 

—“ On the Princi aor Chemical Correction 

of Se aar Glasses,” by Prof. Stoan ee! Sec. R.S. 

A Contribution to ve y History of Photo- 

hy spy by H. Baden Prisha FCS i 

ge —‘' Uranmm Printing,” by John Spiller, F.C. S. ; “ The 

Chemical of the Latent Image,” by Capt. Abney, RE, 
F.CS., F.R A. 

ay Improvements in Carbon Printing,” by Mons. A, 


n Jenei ‘Remarks on three Wet Processes,” oy Jiba s aghen; 3 
poto sallotype Pnnting,” by Capt. Waterhouse, B. 
~~‘ Photography in the Arctic Powis, by Lieut, 


Chermside, T 
So far as investigations Se 1 n mention two, at 
least, now morma members society, touching 
Sahip pena best suited for the Transit of 
Fe ordi 


BADEN PRITCHARD, Hon, Soc, 
9, Conduit Street, W., Feb. 7 





Animal Locomotion 


THERE are two or three points in Dr. Pettigrew’s now book 
pac o wilca perhaps, maii of readers in common with my- 
glad of a Tittle ligh 


p he sys: “Each wing, 


ui er I ae inches.” Oa toe ask 
Shans one has the dimenaons giren? They are: gih 
or truni I hte aa eae Ce en a i 
panse of wing from tip to tp across the body, 5 feet,” žo that 
Vigne Soa, a a ee 


the a width of the Multiplying of 
width aN; wo get therein anerca of 2 ae ae 
8 y Dr. the heron’s wing an area 
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divided the true area by 12, for so 2 (tE Wa neglect the half exhibited at the Crystal Palaca a fiying machine which with its 
inch) gives just 19], 312 instead of 311 gives 26. engine, boller, water, fuel, fl suriaceg, and propellers only 


But (as a second matter) my {riend’s notion of Dr. Pettigrew’s 
arithmetic receives some colont from the sentence following the 


one before quoted, vin, ‘‘The wings of the et, therefore 
[exch Ving Delon supposed 194 square inches) ish a su - 
area of 3 feet 3 inches square.” So of the heron. aring 


is 26 square inches, he sa 
nork minga consequently ie an. sea cf A Teet 4 inches 
square.” Here, surely, square inches have been treated as if 
they were linear, and only 12 of them instead of 144 reckoned to 
the squaie foot | 

Once moe (as was observed In review a week or £0 ago), 
Dr. Pethgrew maintains, in to all other experimenters, 
that ja fight the downward stroke of tha wing is directed for- 
wards not backwards. Now, to say nothing of the ‘“‘ singu- 
larity ” ot representing the wings in his own case zs concavo- 
convex, and in that of his opponents as flat (much to the detri- 
ment of the latter), the whole of Dr. Pethgrew’s ‘‘ mathematical 
demonstration ” of bis position is so extremely original that I 
fear for the uninitiated it is only explaining obscurum ger odscu- 
rims. Would he condescend to accepted methods and prove his 
case by the parellelograni of forces ? As it is, his proof amounts 
sımply to this :— ‘' As the under surface of the wing, which is a 
true kite, looks upwards and forwards, it tends to carry the bird 
upwards and forwards.” No doubt, if the wing remain still, 
and the bird have already a snfficlent velocity, A kite is sux 
tainedor elevated by an extraneous force, either the wind ım- 
Pinging against its under surface, or mece tersd when the boy 
runs. But whence comes the bird’s motion, before its wings can 
act as kites? Dr. Pettigrew nowhere tells us this, but starts 
with his bird already fying. Thus he says :—‘‘ The bird, when 
flying, isa body in Tt has already ulred momentum. 

a fs shot on the wing, it does not fall vertically down- 
Sak er Borelli and his successors asume [Shade of Borelh 1], 
but downwards and forwards. The flat surfaces of the wings 
are tly made to strike downwards and forwards, 33 
they in this manner act as kites to the falling body, which they 
hear or tend to bear upwards and forwards.” Here it is wmis 
tekeable that the function of the wings in generating velocity is 
confounded with theif function in directing the velocity already 
generated ; just as if one should confound a steamers rudder 
with her screw. The quesucon is, How do the wings generate 
velocity? Jn this respect it 1s immaterial whether the bird is at 
rest or in motion. But to this there can be bat one answer, at 
least if we are still to believe that ‘action and reaction are equal 
and opposite ;” the answer that is, thet everybody grves but 
Dr. Pettigrew. The downward motion of the wing 1s wholly 
concerned with sustaining or el against gravity. A back- 
ward movement must carry the forward ; Dr. Pettigrew’s 
forward movement must make it fly tau first. 


Jams Warp 
Trinity College, Cambridge, Feb. 2 


to va that rhe area of eich mimg 


Your reviewer resorts to very , without, it 
appears to me, jesaiyog his procedme 
ho i $ 
instead of the work being by the hand of a master, its author is 
deficient in the knowl of the first principles of physics, 
and of the undoubted meaning of somo of the most smple 
tems empl in the science ; his argument, if it may 
be so called, being but httle more than a long senes of vague 
and fanciful analogies, incorrectly stated physical facts, and un- 
tenable theories.” . . . “We must say that we expected better 
things of Dr. Pettigrew, and that he has not, before now, 
learned that there are errors in his methods and results that can- 
not be tolerated by a thinking public, which ers accurate 
rather than di c statement, well-grounded 
fact to fenciful analogy ” (NATURY, vol. ix. p. 221). One would 
naturally have expected after such announcements an exposure 
of false theories and a criticism of the nomenclature employed, 
but Mr. Garrod condescends upon neither. He takes in 
general statements and implies what he does not attempt to 


language 


prove. 

He states, ag. “‘ that it is at present impossible to obtain from 
any form of a parame percentage of the potentiality which it 
pomesses for work, to an e sufficiently compact 
and light for the which it has to ba Now this is utter 


. Stringfellow, of Chard, Somersetahire, 


nonsense. In 1868 


revie my volume 
our disappointment on fading that, | 


weighed 12lbe. The engine of machine exerted the third of 
a horse power and obtained the roo/. prize of the Aeronautical 
Society of Great Britain as being at once the lightest and most 
powek ine ever e 

What bird weighing 12]bs. can Mr. Garrod inform me exerts 
a third of a horse power in flying ? 

This one fact proves that in the ordinary steam-engine we have 
a power more than equal to the production of flight. 

Mr. Garrod takes exception to my statement that “ weight 
when acting upon or, what is the same thing, twisted 1n- 
clined puma mutt regarded as an Independent moving 
wer. 


This point will be best illustrated by an example. Ifa gannet 
drops from a cliff with expended motionless wings it can sail for 
an incredible distance, the weight of the body dragging upon the 
wi domg the principal part of the work. is a matter 
ofo ion, and the principle may be exemplified by the follow- 
ing mmple expenment. If,an apparatus composed of two quill 
feathers stuck in the end of a cork be made to fall from a height 
it will be found to travel dowswards and ferwerds in s curve, the 
forward curve equalling half the space agh which the appa- 
ratus descends. Here we have no muscular movement to direct 
or influence the motion in any way, and it certainly seems to me 
to afford an explanation of the manner in which mere neigds, or 
gravity acting upon weights, may by the aid of wings be made to 
P a body from one point to another, - 

. Garrod proceeds— After such indications of imperfect 
knowledge, nothing in the way of mechanical theories could 
cause surprise, and we are therefore not astonished to find 1t Lud 
down as the fundamental pnnciple of flight, that the np atoke of 
the wing aids in prepulson, and that the down-stroke 
inferior surface of the wing is directed downwards and forwards” 

Mr. Garrod attempts to elevate a natural wing or an artificial 
one ly constructed, even in a strictly vertical direction, he 
will that it inevitably darts upwards and forwards in 2 curre 
säd arris the hand with it. this manner, = ent 
proves, the ascent of the wing aids in propulsion. again Mr, 
Garrod attempts to depress the wing vertically downwards, he 
will as certainly find that ıt darts dewrmards and forwards in a 
curve, the beiog carried in the direchon specified. The 
upward forward and downward forward curves, united as 
they are in fight, give a waved track. If the wings did not dart 

both during their ascent and descenigthe body of the bird 
could not be transferred from one place to another in a horizontal 
waved Ime which itis, Mr, Ganod is evidently imperfectly in- 
formed on the subject of flight, for he in ‘© Who can see an 
close relation between the flight of birds and that of a lite?” 
The merest in mechanics will, I think, perceive this on a 
moment’s reflection, The kitg is pulled formmerds on the roving 
air by the string. The kite formed by the wings of a bird uw 
pushed forwards on the moving wr by the weight of the body, 

I do not forget, as Mr. Garrod insmuates, that a kite requires 
a string. The followmg passage, wnten in 1867, will show this. 
“The wing of a bird acts after the manner of a boya kite, the 
only difference bemg that the kite is pulled fo upon the 
wind èy che string and the hand, whereas in the bird the wmg 1s 

ed forwards on the wind by the weight of the body and the 

o residing in the pinion itself.” * 

Mr. Garrod’s words are—‘‘ Dr. Pettigrew seems to forget that 
a kite needs a string, and yet, backed by his false analogy, Ae Aas 
the presumption to quote the expenmenteal venficahons and 

imons ot such able and i ious thinkers as Borelli and 

arey, the authors of the true theory of flight, only to reject 
them.” To one who bas experimented on the subject of fight 
for the last 10 years, the term ġresnm piion in this sentence sounds 
strange. One may, I venture to think, without presumption, 
differ from another after such mature deliberation. Marey's 
theory of fllght, which is nearly, if not identical, with wy own, 
was not promulgated dll nearly two years after I had published 
mine. is point will be fally discussed m the Arkengænm of 
Feb. 14. In fact Marey frankly admitted this in a letter to the 
French Academy of Sciences in reply to a reclamation lodged by 
me with thet learned body. 

His words are :—‘‘J’ai consteté qu’ effectivement M. Pettigrew 
a vu avant mol, et té dans son Mémoire, la forme en 8 
du parcours, de Palle de l’Insecte ; que la méthode optique à 


2 On the various modes of fight in relation to aeronautics; Proc. Roy. 
Insnt, of Great Britain, March s3, 1857. 


7 laquelle J'avais recours est à 
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près identique à la rieme. `. 
Je m’ empresse de satisfaire & cette demando légitime, et je laine 


efitiérement la priorité sur moi, à M. P relativement à la 

question ainsi restreinte.” (Comptes for May 16, 1870, 
P+ 1093.) : 

The next point which Mr. Garrod takes is the “induced 

` currents” of the wi I state that ‘‘ the efficlency of the wing” 


` 


` of “The Depths of the Sea,” by delicate 


‘I was on board the Fercugine in 1869, to which 


- mal place. Two 


wing. 
increased by the fact that when ıt ascends it draws a 


fish. It fs in this way that the back air 
wouter are utilued, and herein lies the excellence of tho elastic 


Several at ty far to bata Sees 
ently far to Tange 

which is probably the, case.” On what euthority 
does My. make this assertion? When a bird files in 
still air, the wing of necessity must vibrate. The ‘quicker it 


_Yibrates the more marked the reaction obtained from the air, and 


power, The induced 


nd sall fs oar ides.” This is 





Specific Gravity of Sea-water 
In reference to Mr, Strachan’s letter tn NATURE, vol ix. 


Tce cemity and muy ove, posh as 46 between Dr. Frank- 


They were not, however, 
| Atlante whieh wat erammed d 
one my obscr- 
vations refer. My own results were obtained, as stated on p. 503 
glas h eters, 80 
that the sp. gr. could easly be read to the fourth deci- 
instruments only were employed tees | 

h they gavo denied ante? 
ications with the re- 


observations made, and 


may not be quite correct, the relations between the sp. gr. of 
sarace, intermediate, and bottom waters, pointed out on p. 505 


: E 
W took place at the m 


of ‘‘ The Depths of the Soa,” as well as the range of variation, ere 
probably very near the truth, gnco the same instruments were 
employed in all the determinations, and at the end of the series 
they mdicated the same as at the commencement, when placed 
in a test solution, which was preserved for the p of de 
themagl res 


THE LINNEAN SOCIETY 

regret to hear of an unpleasant event which 
ing of the Linnean So- 
ciety on Thursday last (5th inst). So far as we have 
been able to the particulars they are as follows. 

‘When the usual minutes had been read at the com- 
mencement of the meeting, a Fellow of the Society rose . 
in his place and endeavoured to propose a motion 
reflecting upon the conduct of the President at the pre- 
ceding meeting. The President (Mr. George Bentham, 
F.R S.) ruled that the Fellow was out of order and that 
his motion could not be put, and requested the would-be 








-mover of tt to sit down in his place. In spite of frequent 


calls to order, however, this 
endeavours to bring forward jevances, and to ad- 
dress the meeting. At last Mr. Bentham, finding that 
his efforts to preserve order-were vain, and that the mover 
of the motion (who had given no.sort of notice of his 
intentions) was backed up by a body of clamorous 
frends assembled specially for the p se, quitted the 
chair and left the meeting-roo foltowed by the Secretary 
and all the other members of the Council present. 

As the chair of the Linnean Society can only be taken 
by a member of Council, the meeting thus came to a pre- 
mature end, much to the -disappointment of those who . 
had assembled to hear Mr. W. K. Parker read his paper 
on the osteology of the woodpeckers, 

We to have to add in c 
unto event, Mr. Bentham has tend his resigna- 
tion as President of the Society. But we trust that the 
Fellows who cansed the disturbance upon reflection, 
feel that however much they might have considered them- 
selves aggrieved by the President's decision at the pre- 
vious meeting, they were not justified in the course they 
pursued. In all meetings the decision of a chairman upon 
a point of order is held to be at all events for the 
occasion. More especially should this be the case in a 
learned society assembled for the discussion of scientific 
problems, and. not for vulgar wranglings and disputes 
upon immaterial subjects, 

- We trust therefore that an ample apology will be offered 
to the President by these gentlemen, and chat’ ‘he will be 
induced to retain his chair until ches ap anniver- 
sary meeting offthe Society, when he already given 
notice of his intention not to accept re-nomination, The 
Paina which Mr. Bentham has rendered to Science 

and to the Linnean Society ın particular, are 
too Sa wall teow to the readers of NATURE to render it 
necessary for us to descant upon them in these columns. 
The Linnean Society has just acquired a new and most 
convenient abode in the ts at Burhngton House, 
recently provided for tt by the liberality of the 
country, and it would be a great misfortune if disnnion 
should succeed in ing the work of those who are now 
endeavouring to make the Society still more useful and 
more prosperous than it has been in past times. 


2 COLE OF LIGHT* 
I 

THE phenomena exhibited by selenite are also produced 
by other crystals, but the facility with which plates of 

the former substance can be obtained, causes them to be 
Apie PE preférence to others. There is, however, 
a pecular class of crystals, of which quartz, or rock 
is the most notable, which gives rise to effects dif 

those hitherto i 


* Continned from p- sog- 


sntleman persisted in his 





ferent 
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If a ray of light Bee ae spice of caer wal) 
has been cut perpendicularly to the axis, or line parallel 
to the main planes bounding the crystal, it is as usual 
divided into two ; but the vibrations in each ray, instead 
of being rectilinear and at right angles to one another, are 
circular and ın opposite directions. That is to say, if the 
motion of vibration in one ray is directed like the hands 
of a clock, that in the other is directed in the opposite 
sense ; and the light in each ray is then said to be circu- 
larly polarised. The motion of a series of particles of 
ether, which when at rest lie in a straight line, is cir- 
cular, and, as in plane polarisation, successive ; and con- 
sequently, at any instant during the motion such a senes 
of particles will be arranged in a helix or corkscrew curve, 
‘The sweep of the helix will follow the same direction as 
that of the circular motion ; and, on that account, a cir- 
cularly polarised ray is spoken of as right-handed or left- 
handed, according to the direction of motion. A right- 
handed ray is one in which, to a person looking in the 
direction in which the light is moving, the, plane of vibra- 
tion appears turned in betas cena os e hands of a 
watch, Or, what is the same thing, to a person meeting 
the ray, it appears turned in the opposite sense, viz., that 
in which angles when measured geometrically are usually 
reckoned as postive. 

The question, however, which mainly concerns us 1s the 
condition of the vibrations after emerging from the plate 
of quartz and before entering the analyser. In the 
passage of the ray through the plate the ether 1s subjected 
to a double circular motion, one right-handed, the other 
left-handed ; but, as one of these motions is transmitted 
with greater velocity than the other, it follows that at any 
given point and at the same instant of time one of the 
revolutions will, in general, be more nearly completed 
than the other, or, to use an ession adopted in plane 
polarisation, there will be a difference of phase. The 
motions may be represented by two clock hands moving 
at the same rate in opposite directions, and the difference 
of phase by the angle between them when one of them is 
in the position from which angles are reckoned. As both 
are supposed to move at the same rate, they will have met 
in a position midway between their actual positions ; and 
if we consider a particle of the ether g ) at the extremity 
of the clock-hands, it will be solicite shed the hands are 
coincident by forces producing two opposite circular mo- 
tions. Now, whatever may have been the forces or struc- 
tural character within the crystal whereby this double 
circular motion 1s perpetuated, it is clear that when the 
ray emerges into air the particle of ether immediately 
contiguous to the suiface of the crystal will be acted on 
by two sets of forces, one whereby it would be caused to 
follow the right-handed and the other the left-handed 
rotation, Each of these may, as is well known, be repre- 
sented by a pair of forces, one directed towards the centre 
of the circle, the other ın the direction of the motion and 
at right angles to the first, or, to use geometrical language, 
one along the radius and towards the centre, the other 
along the tangent and in the direction of the moton. 
The two forces acting along the tangent being in opposite 
directions will neutralise one another, and the resultant 
of the whole will, therefore, be a force in the direction of 
the centre. The particle in question, and consequently 
all those which following in succession serve to compose 
the entire ray until it enters the analyser, will vibrate in 
the direction of the diameter drawn through the pomt 
under consideration ; or, to express it otherwise, the ray 
will be plane-polarised, and the plane of vibration will be 
inclined to the plane from which angles are measured by 
an angle equal to half the difference of phase on emer- 
gence due to the thickness of the crystal The retarda- 
tion being the same absolute quantity for all rays, will, as 
in the case of plane polarisation, be a different fraction of 
the wave- 
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the planes of vibration of the different coloured rays, after 
emerging from the quartz, will be differently inclined. 
Each ray will therefore enter the analyser in a condition 
of plane polarisation ; and if the analyser be turned round, 
it will cross the vibrations of the various coloured rays in 
succession, and extinguish each of them in turn. Each 
of the images will consequently exhibit a gradual change 
of colour while the yser is being turned; and the 
tints will be, as ned before, complemen to those 
which are successivel inguished. For a given plate 
of quartz the order of the tints will be reversed when the 
direction of rotation of the analyser is reversed. But it 
should be here explained that there are two kinds of 
aes one called nght-handed and the other left; and 

t, for a eee direction of rotation of the analyser, 
these cause the colours to follow one another in opposite 
orders. A similar effect is produced by turning the 
polariser round in the opposite direction. 

The angle of rotation of the plane of vibration for any 
particular colour varies, as stated above, with the thick- 
ness of the plate ; while for a given thickness it increases 
nearly as the square (product of the quantity into itself) 
of the wave-length decreases. In ematical lan e 
it varies approximately inversely as the square of the 
wave-length. If this law were accurately true, the product 
of the angles of rotation into the square of the corre- 
sponding wave-lengths (A) would be the same for all rays. 
The followmg are some measurements made by Brock, 
with a quarts plate one millimetre thick, which show that 
the law may be considered as true for a first approxima- 
tion. 


Rayı Rotations Rotations x à”. 
B 15° 18 7,238 
C 17° 15' 7,429 
D 21° 40 7,511 
-E 27° 28 7,396 
F 32° 30 7,022 
G 42° iF 7,842 


If the colours exhibited by a plate of quartz when sub- 
mitted to polarised light be examined by a spectroscope. 
in the way described when we were speaking of selenite. 
the spectrum will be found to be trav@sed by one o1 
more dark bands, whose position and number depend 
upon the thickness of the plate. But there will be this 
difference between plane and circular polarised light, that 
if the analyser be turned round, the bands will never 
disappear, but will be seen tọ move along the spectrum in 
one directidn or the other, according as the plate of quartz 
be right-handed or left-handed, and according to the 
direction in which the analyser is turned. ‘This 1s, in fact, 
identical with the statement made before, that the analyser 
10 its different itions successively crosses the plane of 
vibration of each ray mm turn, and extinguishes it. 

This being so, it is clear that a change of colour exhi- 
bited by a quartz plate when submutted to plane-polarised 
light and examined with an analyser, forms a test of a 
change in the plane of ongina! polarisation. And if the 
plate be composed of two parts, one of right-handed, the 
other of left-handed quartz, placed side by side, any 
change in the plane of polarisation will affect the two 
parts in opposite ways. In one part the colours will 
change from red to violet, in the other from violet to red. 
At two positions of the polariser, or analyser, the colours 
must be identical. With plates, as usually cut, one of 
these identities will be in the yellow, the other at the 
abrupt passage from violet to red, or vice versd, In this 
case the field appears of a neutral tint, fette sens.ble or 
teinte de passage, as the French call it, and the slightest 
change in the plane of polarisation exhibits a marked 
distinction of colour, one part verging rapidly to red, the 
other to violet. This arrangement ts called a biquartz, 


! and affords a very delicate test for determining the posi- 
for rays of different colours, and will be ; tion, or change of position, of the plane of polarisation, 


greater for the shorter waves than for the longer. Hence | especially in cases where feebleness of light or other 
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circumstance interfere with the employment of prismatic 
anal 
tf the thickness of the plate be such that the difference 
of rotation of the planes of vibration of the rays corre- 
sponding to the two ends of the visible spectrum (or, as it 
is sometimes termed, the “arc of di ion”) be less 
than 180°, there will be one dark band in the spectrum ; 
because there can then be only one plane of vibration at 
a time at right angles to that of the analyser. If the arc 
of dispersion is greater than 180° and less than 360°, 
there will be: two bands. And so om for every 180° of 
on, 

is mode of examination by means of prismatic 
analysis is the most ys hi devised for measuring 
the angle of rotation produ by circular polarisation ; 
especially if solar light be employed, and the fixed lines 
used to form a scale of measurement. 

The property of circular polarisation is, however, not 
confined to quartz. Among solids, chloride of sodium is 
the only other Known instance, but among fluids and fluid 
solutions there are not a few, 


The following list is given by Verdet. The les 
bave reference to the red rays given by aplats of 
coloured with oxide of copper, and are affected with the 


sign + in the case of right-handed, and with — in the 
case of left-handed rotation. The length of the column 
of the solution is in every case one decimetre. 


Esence of turpentine —2g°'6 
3 lemon +55°3 
ie + 19°08 

biguade + 78°94 * 
M aniseed — 0°70 
ji fennel + 13°°16 
7 carroway + 65° 79 
A lavender + 2°02 
b peppermint +16° 14 
n + 2°29 
í majoum . FII 84 
3 . A + 3°29 

Solution of sugar 50 pèr cent. -+3364 

i quinme 6 per cent. in 30°" 


alcohol 


It will be noticed that the rotary power of all these 
substances is much less than that of quartz. 

A mixture of liquids, one or both of which is active, 
generally exhibits a rotatory action represented by the sum 
or difference of their separate powers (a neutral liquid 
being considered to have a power represented by o); but 
this law is true only when no chemical action takes place 
between the elements of the mixture. Saccharine solu- 
tions vary not only in the amount but also in the character 
of their power of rotation ; thus cane sugar is right-handed, 
but grape sugar left-handed. `. 

. The propery in question has been turned to practical 
use by employing the rotatory power of a saccharine 
solution as a measure of the strength of the solution. For 


this se a tube containing the solution to be examined 
is p between two Nicols prisms. The simple fact of 
circular polarisation ıs proved by a feeble exhibition of the 


phenomena shown by a plate of quartz cut perpendicularly 
to the axis. But for accurate measurement various 

ents have been adopted. Ifa biquarts be inserted 
behind the analyser (the end of the apparatus next the eye 
being considered the front), then for a certain position of 
the analyser the two halves will appear of the same colour. 
When the tube for examination is inserted the similarity 
of colour will be disturbed ; and the angle through which, 
right or left, the analyser must be turned in order to 
rectore it will be a measure of the rotary power of the 

nid. 

Another method is as follows :—Use a single quartz 
instead of a biquartz ; in front of it place a pair of quartz 
wedges, with the thin eud of one opposite the thick end 
of the other ; the outer surfaces having been cut perpen- 
dicularly to the axis. If the plate be right-handed, the 
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wedges must be left-handed, and vica verm. The wedges 
must be made to slide one over another so as together to 
form a plate of any required thickness, and a scale con- 
nected with the sliding gear registers the thickness of the 
Haie tinue wee ‘When the tube is’removed the wedges 
are adjusted so as to compensate the quartz plate, and 
their position is considered as the zero point of the scale. 
When the tube is replaced, the wedges are again adjusted 
go as to com te the action of the fluid in the tube 

and the difference of the readings gives the thickness o 

ee peni E, ca the Aan The rOTarory 
effect of a given thickness of quartz bei own 
we know at once the effect of a henee of t ¢ fluid under 
examination e to the length of the tube. 

Another method has been based upon the principle of 
Savarts bands ; but sufficient has perhaps here been said 
to illustrate the principle of the saccharometer. 

Circular polarisation may, however, be also produced 
by other means, namely, by total reflexion, and by trans- 
mission through doubly-refractiog plates of suitable 
thickness, 

It will perhaps be best to begin with the last. And in 
order the better to understand the process we must con- 
sider briefly the result of compounding two rectilinear 
vibrations under different circumstances.’ 





G c R 
\ 
B A 
F H 
D 


Suppose a particle of ether to be disturbed from its 
point of rest O in a direction O A. The attraction of the 
particles in its neighbourhood would tend to draw it back 
to O; and let OA be the extreme distance to which 
under these attractions it would move. Having reached 
A it would return to O, and passing through O with a 
velocity equal to that with which it started under the dis- 
turbing force, it would move to a point B equidistant from. 
O with A, but in the opposite direct on: And if, as is 
generally supposed, the is perfectly elastic, or that 
there are no internal frictions or other conditions whereby 
the ene of motion is converted into other forms of 
energy, the oscillations or vibrations of the particle be- 
tween the points A and B will continue indefinitely. Now 
suppose that while these vibrations are going on,a second 
disturbing impulse, equal in intensity, but in a direction at 
right angles to the first, be communicated to the particle, 
it 18 clear that the effect on the motion of the icle will 
be different according as it takes place at the point of 
greatest velocity O, or at that of no velocity A or B, or at 
some intermediate point. Our object is to consider the 
effects under these various circumstances, A 

A complete vibration consists in the motion from O to A,, 
thence to B, and finally back to O ; so that if O be the 
starting point the passage h A will be removed one- 
fourth, the passage through O A towards B will be 
one-half, the A sein through B will be three-fourths, and 
the passage through O from B to A a complete vibration 
from the commencement. This being so, suppose that 
the second impulse be communicated while the particle is 
at O on its way towards A, then the impulses may be 
considered as simultaneous and the vibrations to hich 
they give rise will commence together, and the waves of 
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which they form part will be coincident. If the second 
impulse take place when the particle is at A, the two sets 
of vibrations or waves to which they belong will have a 
difference of phase (re. the first will be in advance of the 
second) equal to one-fourth of a vibration or one-fourth of 
a wave-length. If the second impulse take place when 
the particle is at O on its way to B, the difference of phase 
will be half ; if when it is at B the difference will be three- 
fourths of a wave-length. 

The particle being at O, and subject to two simultaneous 
impulses of equal strength, one in-the direction of A, the 
other in that of C, must move as much in the direction of 
C as in that of A, that is, it must move in a straight line 
equally inclined to both, namely O E in the same figure. 
And inasmuch as the two im in no way impede one 
another, the particle will move in each direction as far as 
it would have done if the other had not taken place. In 
other words, if we draw a square about O with its sides at 
distance equal to OA or O B, the extent of the vibration 
will be represented by O E where E is a corner of the 
square. e complete vibration will then be represented 
by the diagonal E F in the same way as it was by the 


line A B in the first instance. If the impulse had been, 


communicated at the instant of passage through O on the 
way to B, it is clear that a similar train of reasoning 
would have shown that the vibration would have been in 
the other diagonal GH. We conclude, therefore, that if 
two sets of rectilinear vibrations, or plane waves, at mght 
angles to one another combine, then when they are coin- 
cident they will produce a rectilinear vibration, or wave, 
whose plane ıs equally inclined to the two, and lying in 
the direction towards which the motions are simulta- 
neously directed. In the figure this is represented by the 
dexter diagonal. When the two sets of waves have a dif- 
ference of phase equal to half a wave length, their com- 
bination gives rise to a wave represented in the figure by 
the sinister diagonal. 

Sup now that the second impulse is communicated 
at the instant when the particle is at A ; in other words, 
that the two sets of waves have a difference of phase 
equal to one-fourth of a wave-length. At that instant the 
particle will have no velocity in the direction of A B (for 
convenience, say eastwards), and will consequently begin 
to move in ction of the second impulse, say north- 
wards. But as time goes on the icle will have an in- 
creasing velocity westwards and a pega can) 
northwards, it will therefore move in a curve which 
dually and uniformly bends, until when it has reached its 
greatest distance northwards it will be moving wholly 
westwards, And as the motion not only will be the same 
in each quadrant, but would be the same even if the di- 
rections of the umpulses were reversed, it is clear that the 
curvature of the path will be the same throughout, that is 
to say, if two sets of waves of the same magnitude in 
planes perpendicular to one another, and witha difference 
of phase equal to one-fourth of a wave-length combine, 
they will produce a wave with circular vibrations, 

If the second impulse be given when the particle ar- 
rives at B, thatis, if the waves have a difference of phase 
equal to -fourths of a wave-length, simular considera- 
tions will show that the motion will be circular, but in the 
opposite direction. 

Supeo, therefore, that we allow plane-polarised light 
to fall upon a plate of doubly refracting crystal cut per- 
pendi ly to the axis in the case of a uniaxal crystal, 
or in the case of a biaxal to the plane containing the two 
axes, say a plate of mica which splits easily in that direc- 
tion ; then the vibrations will, as before explained, be re 
solved in two directions, at right angles to one another. 
And further, if the i directions of vibration be 
equally inclined to the new directions, xz., if it be inclined 
at 45° to them, the amount or extent of vibration resolved 
in each direction will be equal. Further, if the thickness 
of the plate be such as to produce retardation or differ- 


ence of phase equal to a quarter of a wave, or an odd 
numbér of quarter wave-lengths, for the icular ray under 
consideration ; then the two sets of vibrations on oe: 
ing from the mica plate will recombine, and, in acco’ 
ance with the reasoning given above ia will form a cir- 
cular vibration, left-handed or right-handed according as 
the retardation amounts to an integral number of three- 
quarter wave-lengths or not. ee. 

It thus a that a plate of mica which retards one 
of the sets of waves into which it divides an incident set 
by an odd multiple of quarter-wave lengths, affords a 
means of producing ci from plane polarisation, It 
remains to be shown that, with the same plate in different 

ositions, right or left handed circular polarisation may 

pradiced at pars sapere tbat the original vi- 
brations are in the direction EF in the foregoing figure ; 
the mica plate will resolve them into the two directions 
AB, CD, one of the rays, say the first, will be trans- 
mitted with greater velocify than the other, and the vi- 
brations along C D will be one-fourth ofea wave-length 
behind those along A B. This will correspond to the 
case discussed above, and will give rise to a circular 
vibration in a direction opposite to that of the hands of 
a clock. Suppose, however, that the plate be turned 
round through a t angle, so that the vibrations which 
are transmitted with greater velocity are placed parallel 
to C D, and those which are transmitted with lesser along 
AB. The ray whose vibrations are along A B will then 
be a quarter wave-length in advance, or, what comes to 
the same thing, they are three-quarters of a wave-length 
in rear of the others; and this condition of things pro- 
duces, as explained before, a circular vibration in a 
direction the reverse of the former. It thus appears that 
the plate neg in one direction will convert plane into 
right-handed circular polarisation ; and if turned round 
through a t one from that position will convert 
plane into lef@handed circular polansation. A like 
change from right-handed to left-handed circular pola- 
risauion, or vice-versd, may obviously be effected by 
turning the orginal e of polarisation through a right 
angle ; so that it lie between lineg of concurrent 
instead of between lines of discordant motion. 

W. SPOTTISWOODE 


(To be continued.) 


A COMPLETE SPECIMEN OF A PALEO- 
THERIUM 


ROM La Nature we learn that the paleontological 

collechon of the Museum of Natural History of 
Paris has just been enriched PY the addition of a new 
specimen of base Sem scientific interest, which is the 
entire skeleton of Paleotherinm magnum, imbedded in a 
large block of gypsum and marl, the whole being exhi- 
bited in the anatomical department of the museum. 

The Paleotheriusm magnum, whose name alone indi- 
cates its ancient existence, was first recorded by the great 
French naturalist Cuvier, in his celebrated “ Recherches 
sur les Ossemens Fossiles.” wilt is an animal which is 
entiely extinct, without any present representative. In- 
dividuals of the species must have been extremely abun- 
dant during the poe that it existed. Modern zoologists 
place it among the Perissodactylates, that is to say, with 
the at present existing rhinoceros, tapır, and horse. It 
forms Aid of the fauna which is found abundantly em- 
bedded in the deposits of . All paleontological 
collections, even the most humble, have for a long time 
been provided with the remains, or more or less complete 
portions of this fossil form, but none have yet had the 
good fortune to obtain a complete skeleton, 

The principal result of the exammation of the new 
«pecimen which we are describing has been to show that 
until now very inexact rotions have been entertained as 
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sired horse Three toes are found on each of the feet-; 


to what this animal truly was when the proportions and 
the head, much like that of a tapir, had most leni 
tro- 


eral contour of the tapir were assigned to it, as was 


one even by Cuvier himself. 

Far from being bulky and almost massive, as was 
thought, Palactherium magnum is now evidently seen to 
bea ba? Raa animal, with an extremely graceful car- 
riage, the neck longer than in the horse, and a 
E mah on the same type as that of the 


Without attempting a detailed study of its osteo- 
logical structure, we may mention that Palavtheriusm 
magnum had a height a little less than that of a middle- 








also the rudiment of a trunk ; the femur has a 

chanter ; the di system is composed, in each jaw, of 

six incisors, two canines, and fourteen mo these latter 

corresponding with the same teeth in the rhinoceros, 

. Palaotherium magnum, like its congeners, of which 

about a dozen species are at present known, was herbivo- 
and without doubt lived tn large herds. Its existence 

corres ca back to that age of our earth which is termed 

the Eocene period, and it is in the middle of that period: 

which comprises the gypsum deposits or their geologica 


PaL@OTHERIUM MAGNUM 


equivalents, that its remains are discovered, as well as 
those of all the other ies of the same genus. 
Nevertheless it made ie appearance even before the 
formation, its presence having been detected in 
e beds of coarse limestone, which are inferior to and 
therefore more ancient than that oem sao 
It is the plaster quarries of Mon e, Pantin, and 
La Villette, near P which have for a long time held 
the privilege of furnishing te palmagrol ists the nume- 
rous remains that are known of this f species, The 
Palzotherium, which forms the subject of this notice, was 
obtained from a plaster-quarry situated at Vitry-sur-Seine. 





It was, however, even’a few days ago, as we see it to-day, 
exposed on one side, and on the other encrusted in its 
stony resting-place in the ceiling of a subterraneous gal 
lery, a little more than four yards hi Only 2 few 
have visited ird although M. Fuchs, a engineer, the 
proprietor of the quarry where this magnificent specimen 
was found, offered to give it to the Museum. 

The gift so generously offered was immediately ac- 
cepted ; and Prof. Gervais, with a scientific zeal which 
ought to be fully acknowledged, occupied himself with the 
direction of the important task of taking it intact to 
Paris. 
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MARS 


THE characteristic appearance of this Dany body, 
long familiar to astronomers, has of late become 
generally known. Remarkable neither for situation, mag- 
nitude, brilliancy, retinue or complexity of arrangemen 
inferior in each of these respects to some, and in manyo 
them to several of the members of the solar family, one 
circumstance alone invests it with a peculiar interest—its 
resemblance to ourselves. Such a resemblance obviously 
` does not exist in the mightier and more nobly attended 
external planets : the banded skies of two and the strong 
atmospheric absorption of the two others revealed by the 
spectroscope, sufficiently show that they belong to classes 
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ALARS in 1062 


mutually indeed dissimilar, but each differing, and per- 
haps widely, from our own. With the swift and 
fiery Mercury we can have as little sympathy; and 
though Venus would offer a more promimng analogy, 
the con tion of her beautiful surface is not well seen 
or readily interpreted. Mars therefore remains; and 
while, fortunately for astronomers, he occupies such a 
position that bis features are fairly accessible, they bear 
an aspect so comparatively intelligible that, whatever may 
be the case as to our other fellow-subjects in the solar 
monarchy, we are ready to claim that globe as a close re- 
lation of our own, inferior indeed in magnitude and im- 
portance, if importance is indicated by an ber ae but 
arranged in a co nding manner by the Great 
Creator as the seat of lite and intelligence. ` 

Such a supposition has been gradually and surely ad- 
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vancing from an early period of telescopic astronomy. 
The polar whiteness detected by Huygens and Cassini I, as 


far back as 1672 would naturally suggest the idea of a 
snowy d it, which assumed almost the form of cer- 
tainty, when the elder Herschel showed that its extent 
was regulated by the Martial seasons, and that it wasted 
steadily down with the advance of vernal heat. From 
the obvious division of the surface into brighter and 
darker portions, the existence of an atmosphere at least 
would be inferred, so long as they were supposed to be 
variable ; but as the nity Ta of their general perman- 
ence increased under the eye of Herschel I, about a cen- 

, this impression gave place to the more 


dehnite ition of something corresponding to the 
outlines of ds and oceans, with occasional varis- 
tion from heric condensations; and thus by 
d we have been led to acknowledge, in that remote 


otherwise unimportayt globe, a most interesting 
counterpart of our own. 

This conclusion has not, however, been #ttained by an 
unin tedly continuous or an uniformly satisfactory 
process of deduction; and even at the present time it is 
perhaps not univ@rsally received. Schroter referred the 
darker portions to atmospheric obscuration, a notion 
which pervaded others of his investigations, not to their 
advantage ; and a more recent observer of considerable 
ability, the late Prof. Kaiser, of Leiden, whose decease in 
his 64th year took place July 28, 1872, has, in a very ela- 
borate and interesting report of the work done on the 
planet at that observatory, expressed his doubts as to the 
certainty of the more customary inference. Whatever 
may be our own impressions on the subject, his criticisms 
and conclusions exhibit so much of the genuine spirit of 
an impartial student that some notice of them, as they 
are found in vol. iii. of the Annals of the Leiden Observa- 


' tory, may be worth the attention of our readers. This 


observatory, it should be noted, is provided with a Merz 
achromatic of 7 (French ?) inches aperture, and was there- 
fore, under Kaiser’s superintendence, fairly competent for 
physical researches commensurate with the present de- 
mands of science ; as it is well known, ang indeed espe- 
cially brought out by the observations we are about to 
notice, that Spaniel telescopes are not invariably, or 
even generally, available in proportion to their magnitude. 
The addition, in 1872—too late therefore for a share in 
the professor's observations—of an 8} inch With- Brown- 
ing reflector, will hereafter net only afford an interesting 
comparison of instruments, but if the result corresponds 
with others obtained elsewhere, will be found a step in 
advance as regards efficiency.* 

In selecting Mars as the subject of special inquiry, Prof. 
Kaiser laid a solid foundation by consulting every work 
within his reach, representing or describing the physical 
aspect of the planet, from the earliest and rudest efforts 
in 1636 to the elaborate delineations of the present day. 
No less than 412 drawings thus d through his 
hands: upwards of 320 others he could not procure ; and 
the aggregate is doubtless much in defect of the existing 
total. He did however well in securing so many ; more, 
poban than any other arrap paer if such a word may 

allowed. But the result of their comparison and dis- 
cussion was not as satisfactory as might be wished. The 
first specimens of re tation were of course meré rude 
attempts. Those o Huy , however, in 1659, disco- 
vered by Kaiser in his Beg book” (of which the most 
valuable portion was edited by him in 1847) are compara- 
ratively well drawn ; and Hook, in 1666, caught the true 
character of what he saw, though Kaiser doubts whether 
his spots could be as readily identified as has been sup- 
posed. We next find Herschel I. taking up the subject 
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in 1777, and continuing his observations till 1783. He 
first noticed the eccentric position of the two white 
a Paine cee 
solar action ; 5 out of his 31 figures show a broad white 
band passing obliquely a ly across tae disc, and he speaks of 
changes in from passing 
pours : some of his ee spots can be identified with more 
recent representations, but not the whole. Of the nume- 
rous drawin Ging of Schröter, Kaiser was unable to 
avail hi , as the hische Fragmente, rescued 
from the disastrous fire at thal in 1813, were left 
unpublished at his death. These, however, through the 
intervention of Dr. Peters of Altona, have su ently 
been traced to their safe custody in the hands of S era 
descendants, and have recently been thoroughly examined 
. by Dr. Terby of Louvain, whose report has been published 
by the Belgian Académie Royale des Sciences. From 
the figures contained in this, and another interesting essay 
by the same astronomer, it a that many coinci- 
dences may be traced between views of Schrdter and 
other observers, though his nctived idea of the 
vaporous nature of the darker features deprived his ob- 
servations of some of the value otherwiSe due to them as 
the results of eminent zeal and perseverance. 
Passtng by several observers of minor as es whom 
iser has given a minute enumeration, we the oppo- 
‘nition of 1830, which the near concurrence of the aphelion 
of the Earth- and the perihehon of Mars rendered 
eminently See oe the apparent diameter of 
the latter to 23771 e close and systematic investiga- 
tion then entered upon by Beer and Madler forms a most 
‘important epoch in the progress of areography, and for 
the first time a series of drawings were executed, little 
_regembling anything previously known, which have ever 
since been referred to with confidence asa s point 
for future inquiries, and which, it might have been oped, 
- would have set many questions at rest : and go they 
ee later representations have again 
‘ ts which had been supposed to have been 
then He aoe The comparative fa lare of the same ob- 
servers in subggquent oppositions admıtted of explanation 
from the increased distance and altered tations 
of the planet ; and little advance was made by Madler in 
1841, even with the renowned refractor at Dorpat, to the 
care of which he had succeeded : the apparent diameter, 
then, however, was only 15’"1, its minimum, attained in 
- 1837, being 1373. Of the pear approach in 1845, when 
the was to 235, no observations seem to 
have fallen into Kaiser’s ban excepting those of the 
American astronomer Mitchell Confining ourselves still 
to the more important representations, at the expense of 
domg scanty justice to the Professor’s elaborate memorrs, 
we fad that 1854 produced the beautiful d of Jacob, 
and 1856 the still more delicate ones of De Deta Rue: ‘both 
great advances on anys previously published. In 
i ae sae who had for some years at work at 
ht out a series of drawings in much harmony 
emselves, but only partial agreement with previous 
aT At length came the favourable opposition 
of 1862, when the point was taken up by many of the first 
observers armed with some of the most po 1 telescopes 
in existence ; bat the result, we regret to add, was 
different from what might have been antici S 
with his magnificent achromatic, Lassell and Rosse with 
their colossal reflectors, produced such an. unsatisfactory 
and in contradictory set of drawings as had never 
been published before. eee was not always in 
mti and though Mars was rather low, Lassell repeatedly 
ound very sharp defimtion; Lord Rosse’s excellent 
pene once used a power of 1,200 ; and the quality 
of Secchi’s instrument and sky compensated to a great 
extent for his smaller aperture; but then the expected 
clearing up of difficulties terminated inthe annoyance of 
disappointment. Kaiser assyres us that nowhere are 


clonds and va-, 


there snch -discrepancies as between Rosse and Lassell 
even when the same hemisphere was obviously in sight; 
it could hardly be imagined that they had the same spot 
in view: and Secchi is so far from setting the matter 
straight, that his figures scarcely seem to refer to the same 
; and for any purpose of accurate deduction the 
Professor felt obliged to put all three aside, He 
ae even induced to’ say, “the largest telesco sortie give the 
worst results, and show themselves very to mislead _ 
the observer: correct delineations of of the celestial bodies 
require before all things a very practical designer that 
gives way to no fancies ; and such a.desigher is not apt 
to possess the most powerful telescopes of the earth.” 
We are here merely reproducing the censor’s words, with- . 
out venturing an opinion as to the squndness of his. 
hg uld for areogrophy, instrų 
ut, y as it wo seem for y, - 
ments of more moderate dimensions were employed to 
better purpose during that and the subsequent opposition 
of 1864; and the agreement of the, beautiful d of 
pret in the former year with those taken by 
himself, then and in’ 1864, as well as with those of 
Schmidt and Phillips, was far more satisfactory :, and 
the same might be said to a considerable extent as to 
Dawes, whose instrument, however, was of a superior 
rank.* The difference between Lockyer and Lassell, in 
one instance, was so wide, that identity of date’ alone 
proves that they had the same h ere under their 
eyes; while, on the aos the concurrence between 
and Raiser h the latter speaks with great 
one of his own a justified him in believing 
retty correct representation had been attained of 


broad girdle e round the equator. 

whiçh the Leiden professor has bestowed 
e Eoi of all the PA discordant drawings, 
and the punctilious accuraçy of his protracted discussions, 
would be little appreciated from so brief a sketch of them. 
as can be attempted here. He was himself so little pleased 
with the result as to express an opinion that the only ee 

inference from the oppositions of 1862 and 1864 i 
the art of drawing celestial objects is at much too ae a 
pitch to th pon deductions as to their physical 
character, this, though it looks like the language of 
Siscppoistcieat, and is hardly reconcileable with the 
agreement which he often remarks between the 
drawings of different observers, or the same observer 
at different times, seems to have been his deliberate 
diferences of He ascribes pt updo in part to the 
erences of presentation and perspective, in to 
delineation ; ar and while he admits Meet ante 
ions may have occasioned small apparent 
he thinks on the whole that they are evidences 
of the unsteadiness of our air, leaving ost always an 
uncertainty as to the minuter spots and shadings, anda 
want of confidence in the correctness of one’s own deli- 
neation. The discrepancies among his 412 designs are 
so “ enormous ” that no one would believe that they were 
mtended for the same body. These differences arose, 
however, in part from natural causes. Even in the most 
favourable case, the spots are only seen with any distinct- 
ness or in their true form in the centre of the disc ; those 
lying near the limb being greatly foreahortened and not 
recognisable in their real shape; and this difficulty is 
very considerably enhanced by the imperfect transparency 
of the planet’s atmosphere and its frequently strongly 
illuminated precipitations. The inclination of the axis 
may vary its position at different times about 60° as re- 
gards the spectator, and consequently. different oppositions 
before him entirely different features in that central 
position where alone they can be well observed or drawn. 


* Tt is much to be mat ony a patt of the drawings of thia groat 


on 


observer havo as pubbshed in Those grvea ın, the 
Mouthly Nodes > 2@x) ont, as Temaiks, some of the most 
curious of the globe; and the of othenm by 
Prootor pot profess mannte 
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And to these sources of difficulty it might, we think, have 
been added that, in consequence probably of our study of 
geography from projections of the globe in which the 
effect of seh apaay is designedly counteracted as much 
as possible, we are apt to have a very defective idea of the 
amount of a t distortion which it occasions towards 
the edges of the visible ere. But even when all 
this has been allowed for, we find, the professor tells us 
—nor indeed do we need o ities as extensive as 
his to convince ourselves of it—that the differences are 
much too great to be altogether thus explained ; and he 
conchides that the more conspicuous ones are errors in 
representation. If there is occasional agreement as to 
the forms, there is still much risk in referring them to the 
same object, until it has been ascertained by computation 
that the presentation of the globe towards the spectators 
was nearly the same. Fortunately, during any given 
opposition, the position of the planet’s axis shifts but 
little, and in other oppositions the same tation recurs 
from time to time; but instead of the correspondence 
naturally anticipated, the differences are for the most 
part, as he expresses it, “enormous.” “And yet amongst 
them all, coincidences come to the surface, too remark- 
able to admit the idea of fortuitous resemblance ; and we 
must suppose that many who have taken pencil in hand 
have not been sufficiently carefol as to form and shading, 
but have followed arbitrary and perhaps very mistaken 
impressions, from which nothing but and abso- 
lately contradictory inferences of a physical nature could 
be drawn. T. W. WEBB 
(To be continued.) 





THE ADMIRALTY CHARTS OF THE PACIFIC, 
ATLANTIC, AND INDIAN OCEANS * 


THESE charts have been compiled by Captains Evans 


and Hull, of the ELE chats, Fracys an of the 
Admiralty, from Maury’s pilot c Fitzroy’s and Fer- 
gusson’s wind charts, charts issued foreign Govern- 
ments, and from the works of Dové, Neumayer, Buchan, 
and documents in the Hydrographic Office of the Ad- 
miralty. They show for the four seasons the pang 
winds, and temperature over the parts of the globe c 
by the sea. January, February, and March are properly 
grouped together into one season, these being the three 
coldest months as regards the oceans in the northern, 
and the three warmest in the southern hemisphere. 

The most important piece of new work in these charts 
js the “isobars,” or lines of equal barometrical pressure, 
which are given for the seasons. These isobars for the 
sea, taken m connection with Buchan’s isobars published 
in 1868, may be regarded as the first approximation to a 
complete representation of the earth’s atmosphere over 
both land and sea, We have minutely examined these 
isobars, comparing them with the large amount of new 
information collected during the past five years from 
pay Pines situated on the coasts of the continents, or 
in ds scattered over the ocean, and can come to only 
one conclusion, vix, that the greatest care has been taken 
in their construction. Among the very few cases to 
which slight exception might be taken is the isobar of 
29'7in. of July, August, and September, drawn to south- 
wards of Japan, which observations do not appear to 
warrant. It should also be pointed out that a serious 
omission has been made in not stating how the ship baro- 
metric observations were reduced to the mean pressures 
from which the isobars have been drawn. 

We are now in a position to draw one or two general 
conclusions of great importance regarding the distribution 
of atmospheric pa over the ocean. In the ocean 
to westwards of each of the continents, there is at all 


É the Atlantic, and Indian 
at the Admiralty, Octobar 187a, usder ths supecinten- 
-Admiral G H Roecherds, CB., F.R.S , Hydrographer 


seasons an or , of high pressure, from o'rto inch 
to 0°30 inch higher apie found on the coast westward 
of which it lies. The distance of the centre of the space 
of high pressure from the coast varies from 20° to 35° of 
longitude, the average distance being nearly 30°. The 
position of the centre of the space varies from about 22° 
to 35° north or south latitude, or stating it roughly it lies 
about the zones of the tropics, In these spaces the abso- 
lute pressure is greatest during the winter months of the 
respective hemispheres—a condition of things probably 
due to the fact that during the winter season of the 
northern hemisphere the great mass of the earth’s atmo- 

here is disposed about the tropic of Cancer, and during 
the winter season of the southern hemisphere, about the 
tropic of Capricorn, The position and shape of the iso- 
bars seem to be largely determined by that of the conti- 
nents adjoining. Thus the rounded form of the southern 
portion of North America, the bending eastward of the 
west coast of South America from Payta to Anca, and 
the form of the north-western part of Africa and its “ lie ” 
from S.W. to N.E. are all more or less impr@ssed on the 
isobars bounding the contiguous spaces of high pressures. 
These spaces are Jess prominently marked west of those 
continents which Have the least breadth in Jat. 30°; thus 
the area of high pressure is less marked west of the Cape 
than it is west of Australia, and still less than to the west 
of North America. The isobars are much farther apart 
on the western than on the eastern side of these areas of 
high pressure ; indeed in many cases they are as it weit 
drawn out so as almost to reach the continent lying to 
westward ; and in some cases there is even a tendency 
towarda, or the actual appearance of, secondary areas of 
high pressure to eastwards of continental masses, This 
is most distinctly seen to eastward of Australia. 

We have dwelt thus particularly on these spaces of 
high pressures’ because of their importance in atmo 
sphere physics, but more especially because of their vital 
connection with grevaiiog mans and the general circula- 

here. 


tion of the atm ut of these high pressures, the 
wind blows in directions anti-cyclonically ım accord- 
ance with the well-known “Buys Ballots Law of the 


Winds,” of which relation the wind chasts before us 
afford abundant confirmation, Keaen relation 
between wind and pressure ın view, we have presented 
in these high pressures the proximate causes of the 
ing winds over the greater portion of the ocean ; 
and through the prevailing winds, the dnft currents and 
other of the surface-currents of the sea ; and thereby the 
anomalous distribution of the temperature of the sea as 
seen in the Chile, Guinea, and other currents, and the 
peculiar climates of the coasts past which these currents 
flow. i 
The small area of high pressure to the east of Australia 
may be singled out as perhaps the most interesting of 
the new facts ın the charts, During winter the winds 
along the east and south of Australia blow inwards upon 
the interior of that continent, whereas in New Zealand 
the p ing winds at the same season are north- 
westerly and westerly, the directions being thus generally 
opposite on these two coasts facing each other, The 
space of high pressure between gives a ready explanation 
of the direction of these winds, as well as of the heavier 
rainfall on the west of the South Island of New Zealand 
as compared with that of the North Island, and of the 
south-east as compared with the south-west of Victoria. 
Like praise cannot be given to the charts of the 
isothermals of air for January, April, July, and October. 
In the October chart, the isothermal of cuts the east 
of South America near lat. 27°; now at Monte 
ideo, the mean temperature of October is 61°2°, at 
Buenos Ayres 6113°, and at Bahia Blanca, in 484 S. lat. 
59°7 ; that 1s, the isothermal of 60° should cut the South 
American coast 11° of latitude fartherto the south. The 
January isothermal of 60° is drawn passing through New 
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Zealand near. lat. 40°, and: the isothermal of 50° near 


Dunedin; now the mean temperature of Jan at 
Southland situated at the extreme south of New d 
is 5 and at Duned in (550 ft. high) a7 Sin ones words, 
the ermal of 60° and not that of 50° ought to pass near 
‘Dunedin, Dr. Hector’s meteorological reports during 
the past seven years place this all doubt, and it is 
unfortunate that the summer climate of this important 
ongo Great Britain should have been so misrepre- 
sented as to appear to be colder than that of Iceland, and 
altogether insufficient for the ripening of wheat, barley, 
and other cereals. The July isothermal of go” is repre- 
sented as havin ra eastern extension at the entrance to 
the Persian Gulf in 57° E. long. Now Murray Thomson’s 
and Blandford’s neceoreloical show that the 
isotliermal-of 90° extends eastward to about 77° E. long- 

so as to embrace the Punjaub and the Hr Eae of 
PEDES O Ue Bret E an er east than 
is represented on the 

a truth is, that, excepting for the months of January 

uly, have been no isothermal charts of the 

for whole globe yet published which do not 

pere Dair. errors similar to those we have 

pointed out. time is surely not fær off-when a com- 

y miee of the British Association, or some competent 

, will take up this subject, and give us a set of 

ermal lines Haid down from ail which the 

gate expansion meteorology has received of late years 
made available, 

The two charts ing the isothermals of the sea for 
the extreme months, February and Au and the chart 
showing the surface currents of the ocean, are very valu- 
able. A supplementary chart showing the currents south 
and east of Asia during the monsoon season is also 
We should suggest for the second edition of the Chars, |p 
that charts of the surface currents for both February an 

should be given for the whole globe, it being only 
thus that these important aids to navigation can be ade- 
quately presented. 

It was pointed out in NATURE some years that the 

prevailing winds and surface currents of the Atlantic are 
a but absolutely coincident. These Charts enable us 
now to extend the remark to the prevailing winds and 
surface currents over all the oceans, Keeping out of view 
the deep-water currents of the sea to Shih Carpenter has 
given so much attention, it is now placed beyond all 

oubt that it is to the winds we must look as the prime 
movers of oceanic currents., : 


MR. GARROD’S NEW CLASSIFICATION OF 
BIRDS 
AT the scientific méeting of the Zool 
on Tuesday, February 3, Mr. A. H. 
_ duced a new Classification of Bi 
‘dispomtion of their muscles and o 


cal Society, 
intro- 
based mainly on the 
soft parts. The 


gnome oF ode | paper :— 


The psteo of birds, from the unsatis- 
- factory state of their peat baat in the present day, 
igs not sufficient in itself as a basis for distinguil 


the mutual relations of the different famihes 
and as the peculiarities in the soft 
deserve more considera- 
oe Macgilivrsy ~ re- 
unter, vray, 
and others, have EN to ar eer many facts in al 
. anatomy and pterylosis, all of which are of value in 
classification. Sundevall is the only ornithologist who 
seems to have made any generalisations respecting myo- 
, and these have an im t bearing on the subject. 
y method of work, Garrod went on to say, 
:—After having carceulle 


has been the follo 
dissected a few birds are: kasen to be be 


distantly related, a comparison of the notes on 


‘jower 


the individuals examined showed that there were im- 
portant myological differences between them. Further 
dissection of es related more or less intimately, indi- 
cated broadly the relative valueof the ities that were 
fand vam Take in connection with the most approved 
cation of the present a and as observations 
became more numerous the tive importance of the 
facts observed was more easy.to estimate. The muscles 
which have, on account of their marked tendency to vary 
in the class Ph pein aa most of my attentio 
all situated in the thigh, and they are Seripa tai 
$ the femoro-caxdal, which runs from the linea aspera 
the femur, near its head, to the sides of the tail ver- 
tebre: (2) the accessory femoro-caudal, which rons 
el to the last, and behind it, from below the femur- 
to the ischium ; (3) the semertendtsiosns, which crosses 
the first-named muscle superficially, and arises from the 
of the i to be inserted into the inner 
side of the tibia-head; (4) the accessory semstendinostis, , 
which arises from the ‘distal end of the linea aspera, and 
joins the fibres of its larger namesake obliquely just 
ore their insertion; (5) the amdiens, that 
slender muscle which arises from above 
tabulum, and after running obliquely through the iga. 
mentum patellæ, joins the andan 6 of the flexor perforatus 
digitorum., My observations on these five muscles haye 
been made on more than 500 ies of C baes, including 
more Tar 6oo specimens, and the Teral ts are recorded in 
a tabular form, ina now in course of publication in 
this Society’s SRA For the present, no more 
attention need be paid to Sites muscles themselves, but 
only their peas or absence considered ; therefore, to 
plify d a logical formula will be em- 
er which aate all the face required in a very 
precise manner. Calling the first four aE the above-men- 
tioned muscles, A B X and Y oa fp again and omitting 
from the formula thus based Bal o or symbols 
which represent any that are aa it is clear that a 
bird, hke the common fowl for example, which 
them all, would be represented by A ; and the e, 
in which the femoro-caudal is alone present, by A ; w. 
the sparrow, which only wants the accessory femoro- 
caudal, must have the-formula A X Y; and the duck, 
which only lacks the accessory semitendinosus, is repre- 
sented by AB X. By this means it is possible to make 
important statements respecting the myology of any bird ' 
in a very concise form, which gives great ality towards 
the comparison of different species. It must here be 
mentioned that individuals of ae Sa and species of a 
genus do not vary among th in the muscles under 
consideration. The following table the myological 
formula of the -different families of birds, as far as my 
dissections enable me to g the only important types 
omitted being E sophia, Todus, and Bucco, 
They are in an order to be subsequently 
ained, and the presence or absence of the ambiens- 
“muscle is indicated by + or — after each formula :— 


TALE L 

Strathionidæ® BX Y + T 

: ABXY— 
Camariide | REY Puida ee eo 
Tinamide ABXY + AX 
Palamedetds A BX Y + Ramphastidea AXY— 
Gallin TABE ET ” Capstomda A X Y— 
(excl Tomai BXY + Upupida 4 X Y— 

ide ABX Y + Bucerotida A X Y — 
Otiddæ BX Y + Alcedinida d X — 

Cariama and S ) 
nin BX + 
Musophagide A BK Y + IL. 
Centro ASX TA 
Cucaling A XY + B AXY— 7 
Paittacl AX Y a AX — 


Anstide A BX + 
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Sphenisade A BX + Meropida AX ¥— 
Colpmbide A BX + Gals 4k VY TABLE II. 
Podicpidæ B X — lóilida Ji P Class AVES 

ABXY + Caprimulgidae A X Y— 
EOE | A Ce capsids AX ¥ Subclass HOMALOGONATI 
ene A X+ Comenda A X Y — Order I. GALLIFORMES 

co + Momotid. D 
aa d AXY+ RAE AAE Cokort (a) STRUTHIONES 
“(XY + - Family 1. Struthionidæ 
Ardeidæ j oax Xa TL Sub-fam, 1. Struthionine 
2. Rhein 

Phelacrocondms A X + Cypselidee A — n $ 
Phacthontide A X Y + Trockihda A — ” : D Piati 
Fregatidw A + ” s Ti fraa 
Falconidæ A + ” 4. Tinan 
Strigidse A — n (8) GALLINACEA 
Grude A BK Y + Family 1. P i 
Charadnide [RY yy” J ae Gallina 

oe Rallida 
Lande A XY + n 3. Ralli 
Alc de A BX — m 4 Otidide 
Columba A BX Y + Sisbfam. 1. Odine 


On looking at the formule in the above table it will be 
seen that there is a tendency tg similarity in those that 


are eas in juxtaposition ; and further, that the presence |, 
‘ ora 


sence of the ambiens muscle, indicated by the signs 
+ and —, is more constant than the other characters, 
Thus, among the Cuenida, the Picide.and Arderda, the 
ambiens does not vary whilst one or other of the rest 1s 
inconstant. There are more reasons than the above for 
assigning primary importance to the ambiens ee 
which depend on the nature of the tip of the oil-glan 
and the ceca of the intestine. For, with but few ex- 
ceptions, those birds which possess the ambiens muscle 
have catca to the colon and a tuft of feathers on the oil- 
land, whilst those in which the ambiens muscle is absent, 
ve either creca and a nude oil-gland, or a tufted oil- 
gland and no ceca, The true relationship of the excep- 
tions is, however, indicated by other collateral characters, 
the most important of which is the presence or absence 
of the accessory femoro-caudal (B); that muscle being 
never found in those birds in which the ambiens is 
always absent, so that any,bird with it developed, is 
certainly related to those in which the ambiens is present. 
These facts lead me to propose the division of the class 
Aves into two primary sub-classes—the Aomalogonats,® 
in which the ambiens is present, and the Anomalogonat:t 
in which it is always absent. The former of these are 
printed in the above table in Roman letters, the latter in 
italics, 

It may be asked, why, on the above principles, are the 
Ardeida and the Strigide placed with the Homalogona- 
tous birds, especially as the latter have a nude oil-gland? 
The position of the latter of these two families is no doubt 
uncertain, but the sum of characters is ın favour of the 
places assigned to it. 

Next, respecting the most important sub-divisions of 
the Homalogonatous, and the Anomalogonatous birds, 
Talang the latter first, because they are fewer ın number, 
and more clearly separable, they are found to fall 
naturally into three well-defined orders :—(1) those in 
which the oul-gland is nude and the catca of the intestine 
present ; (2) those in which the oil-gland is tufted and the 
cæcaare absent; and (3) those in which the oil gland is 
nude and the catca are absent. These three sections of 
the Anomalogonatous buds are indicated in Table I. by 
the corresponding numbers, the Picida heading the first, 
the Pagseres the second, and the third comprising the 
Macrochires only. To most ornithologists the not un- 
reasonableness of this arrangement will be fairly 


apparent. ‘ 


* With the knoe normal, that is, with the ambiens crowing it 
+ With the knee abnormal; that is, withthe amblens deficient. 


n _ 2. Phoenicopterinas 
a 5. Muso, 
© 5 6. Cuculidæ 
Sudbfam, 1. Centropinæ 
es 2. Cuculings 
» (y) Psrrract (H) 


Order II. ANSERIFORMES © 
Cohort (a) ANSERES 
Family \. Anatida 
» 2% Shheniscida 
> 3. Colymbidæ 
i 4. Podicipida 
n (B) Nasuta 
Family 1. Procellariide 
mn 2. Fudmarida 
Subfam, 1. Fulmarinæ 
ý 2. Bulwernna 


Order III, CICONIIFORMES © 
Cohort (a) PELARGI 
» (Ø) CATHARTEA 
» (y) HERODIA 
» (8) STEGANOPODES 
Family “t. Phathontide 
j 2. Pelecanide 


$ 3. Phalacrocorida 
” 4. Fregatida 


n (Y) ACCIPITRES 
Family 1. Falconida 
n 2 Strigide 


Order IV. CHARADRIIFORMES 
Cohort (a) COLUMBA 
» (8) LIMICOLÆ 
Family 1. Charadri:de 
n 2 Grude 
» 3 Lariae 
» 4. Alade 


Sub-class ANOMALOGONATI 
Order 1. PICIFORMES 
Family i. Picariz 


Sub-fam. 1. Picidæ 
» 2. Ramphastidæ 


í 3. Capıtonidæ 
bon aR Upapidz 
j 3 ncerotida 


e 4. Alcedinida 


Pa 
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Oratr Il. PASSERIFORMES 


Family 1. Passeres 
53 2. Bucconida (?) 


A $ fod 
1 Order Ul. CYPSELIFORMES 
i $ Family 1. Macrochéres - 
Sub-fam. 1. Cypselinæ 
5 2. Trochilinæ 

‘The Homalogonatous birds must be divided upon a 
different and their myological formule here come 
into service, “Before going er it is necessary to show 
that the habits of the species are not the aeo, the 
m ical peculiarities in most ough probably 
E dies do affect them. The Herch and the Swallow 
have the same formula, ond how different their habits ? 
the same may be said of the Owls and the Swifts; the 
Kaleege and the Flamingo. The Aukand Guillemot, 
however, are most probably but distantly related to the 
Ducks and Penguins if the peculiarity in the nasal bones 
_ has the importance that I assign to it; nevertheless, the 
muscles of their legs agree more with them, than with the 
other Schizorhinal birds, Bya glance at Table II., the 
manner in which the Homalogonati may be best sub- 
divided according to the facts that I have been able to 
bring forward, may be obtained. Commencing with the 
orders, the Galliformes include all those birds related to 
the Fowls; and notwithstanding the high opinions to the 
contrary, I cannot feel justified in separi the 
Struthious birds away from this group. Itis not difficult, 
after haying seen the formula of the Musopha- 
gidæ and Cuculidæ (Table I.), to recognise that these 
tamilies have mothing to do with the Anomalogonatous 
birds, although they are iar in the former having no 
cæca, and the latter a nude oil-gland. The Psittacl also 

cannot be placed anywhere else. 

The Anseriformes all agres, with the exception of the 
Storm-Petrels, which are otherwise difficult to place, 
in wanting the accessory semitendinosus (Y), and in having 
the great pectoral muscle very elongate. The whole famity 


of are exceptions in this pomt also, and may have 
to be put in the next order, amongst the Ciconiiformes, 
The Ciconiiformes include amongst them the Accipitres, 


but myology is in no point more clear than with re- 
gard to the unnaturalness of that family as at present 
defined. Every E. Hawk, true Vulture, and Owl, has 
for formula A. The Secretary Bird, which is generall 
. with them, is represented by B X Y; from whi 
it is seen to be as different from them as it can possibly 
be. This shows that the position of aie aed must 
be changed ; that it is not a raptorial bird at all; and 
that, as in formula and general appearance it resembles 
Cartama, it must be placed near it and the Bustards. 
Similar arguments indicate that the Catharudæ are not 
true Accipitrine M must form an independent 
family, though still in the same order as the Falcons. 

The Charadriformes all the iar nasal 
arrangement which I have termed Schizorhinal The 
Turmcida and Parrida are included with the Limico/a, 
and the Prerociida with the Columbie. 

The justification of many of the smaller divisions of 
the above orders will be seen by comparing the myo- 
logical formula, and by a review of the osteological, 
pterylographical, and visceral arrangement of each. 

In any attempt at classification on new facts, it must be 
remembered that there must be great inequality in the 


importance of the results arrived at in each order.as 
freshly defined. In one family there may be a uniformity 
in a particular structure which is greater than could pos- 
sibly have been expected; whilst in another the pre- 
viously constant character may be one of the most un- 
certain. For instance, the left carotid schon? OENES present 
in all the Passerine birds that have ever examined ; 
but amongst the Bustards the Great Bustard has two, Den- 
ham’s only the right, and 7¢frax only the left. There- 


fore it is not to be wondered at that myology is equally 
uncertain in its indications sometimes, th on 
other occasions its teaching is most decided. the 


above attempt at a new t, it has been my 
endeavour to bring forward the results of observations 
made during a considerable time, with the facts obtained 
from Previous work always kept prominently in the fore- 
ground. 


4 











NOTES 


IN a Congregaion held at Oxford on Feb, r0, Prof, H, Smith 
introduced a statute providing that the certificate of the exami- 
ners appointed under the authority of the Delegates of the Exa- 
mination of Schools, when given in Greek, Latm, and Elemen- 
tary Mathematics, be accepted in Heu of Responsions, He 
represented that in Mathematics the standard would be higher 
than in Responsions ; in Greek and Latin it would be equal, 
owing to the requirement of translation of “unseen pieces.” 
The candidate would also have to pass in some other subject. 
It was therefore inconceivable that the idle should select the 
Schools Examination as the easier. The standard would be 
kept up by the employment of the same class of examiners as in 
other University examination. The preamble of the statute was 
accepted. 


Dr EL ALLEYNE NICHOLSON, Profe sor of Natural History 
in University College, Toronto, has been appointed to the Pro- 
fessorship of Zoology in the Royal College of Science, Dublin, 
vacant by the resignation of Dr. Traquair. Prof. Nicholson is 
known as the author of many papers on the Graptolites, and as a 
water of several text-boaks of zoology. 


Tae Smith’s Mathematical Prizes have been adjudged 
to Mr. Walter W. R. Ball, second wrangler, 1874, and Mr. 
George Stuart, B.A, Emmanuel College, Cambridge, bracketed 
fourth wrangler, 1874. 


A MEETING of those who have- signified their interest in the 
formaton of the new Physical Society will be held .on the 14th 
inst., at 3 o'clock P.M., in the Physical Laboratory, South Ken- 
sington. 


A GENERAL meeting of the Provisional Committee for the 
establishment of the Scientific Societies Club was held on Jan, 29 
at the Westminster Palace Hotel, when an organising committee 
was eppointed with a view to the early opening of the club, The 
number of ‘original members ” is nearly complete, 231 gentle- 
men haying given in their names Among the Provisional Com- 
mittee we notice the names of Dr. Gladstone, Prof. Lawson, 
and Prof. Morris, and others known to Scienca. 


At the mesting of the Paris Academy of Sciences on Feb. 3 
the place of Correspondent of the Astronomical Section, left 
vacant by the election of Sir George Airy to a Foreign Asso- 
ciateship, was filled up, M. Tisserand obtained. 25 votes and 
M Stéphan 23 The former was therefore lected. At the 
same meeting the Academy, sitting in secret committee, received 
the report of the committee appointed to select candidates for 
the Chair of Embryology at the College of France. M. Balblani 
was placed first, M. Gerbe second. The election was announced 
for the gth inst. 
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We have just recetyed from Mr. Gerard Kreft the cast of a 
fossil specimen of extreme interest. It is that of one of the teeth 
of an extinct species of Ceraéecus found with the usual Diprotodon 
remains in the alluvial depots of the Darling Downs district of 
Queensland. This able naturalist bas named the fish indicated 
by this fossil in honour of the present Colonial Secretary of 
Queensland, Ceratodns palmeri, It is larger than the corre- 
sponding tooth—the left upper dental plate—of C. forsteri, the 
enamel being rather coarser and the surface more undulated than 
that of Forster’s fish, In the specimen under consideration, 
three of the prongs are perfect, being three-fourths of an inch in 
width. Mr. Krefft mentions that the existing fish is called 
‘t Jeevine,” and not “ Barramundi ;” also that it never goes 
ashore, and is not caught, as supposed by some, with hooks 
baited with frogs. 


THE Academy has been favoured by Dr. Kirk with the fol- 
lowing private telegram, which he received from Brigadier- 
General Schneider, C.B., Her Britannic Majesty’s political 
Resident at Aden, with reference to the news of the death of 
Livingstone. Dr. Kirk considered that the details ‘given in the 
telegram as published concerning Livingstone’s death and the 
embalming of his body presented so many doubtful points which 
requhied clearing up, that he was anxious to ascertain whether 
Cameron had convinced himself of the accuracy of these reports 
by personal examination of the memengers who, it is said, 
preceded Livingstone’s dead body to Unyanyembe, and among 
whom was Chumah, his servant; or whether the reports had 
come to his ear, before Chumah himself reached Unyanyembe, 
in the usual untrustworthy and exaggerated native manner. He 
therefore telegraphed to General Schneider ; but, as will be seen 
by the reply from General Schneider, it cannot be ascertained at 
‘present whether Cameron actually saw Chumah. The evil 
tidings may have preceded him by some days; and there is 
nothing for it but to wait the receipt of Cameron’s written 
advice :—‘' General Schneider to Dr. Kirk.—Aden February 2 
5.15 P.M.—Captain Prideaux merely says Chumah went ahead 
. and gave intelligence to Cameron.” 


THERE has been instituted by the French Government, under 
the Minister of Public Instruction, 2 Commission of Sclentific 
and Literary Voyages and Missions, The object of the Com- 
mission, we learn from Le Mendes, is (1) to discover what are 
the most useful scientific and literary enterprises ; (2) to examine 
the projected voyages and missions proposed to the Minister ; 
(3) to study the programmes of these missions, to give detailed 
Instructions to those who undertake them, and to carry on cor- 
respondence, if necessary, during the voyage ; (4) to examine, on 
their return, the works on which the voyagers have repocted, and 
prepare their publication in a record of Missions, when that is 
founded ; (5) to name to the Minister such voyagers as may be 
worthy of honourable reward after the completion of their enter- 
prise ; (6) to appeal to the various administrations to concentrate 
on certain enterprises all the resources at the disposal of the 
state. The Under-Secretary of State ls President of the Com- 
mision, and M. Beulé Vice-President; while, among the 
members are, MM. Felix Ravaisson, Conservator of the Louvre 
Museum, Leon Renier, Chevreul, Milne-Edwards, D’Avezac, 
President of the French Geographical Society. 


TEE Laris Journal gives a curious account of an hotel stu- 
ated in the Rus des Petitas Ecuries, wuch has a chent&e of living 
phenomena. It is an hotel af the lowest order, which was fitted 
up by a French barman for housmg extraordmary creatures. 
The homme chien and his son Fedor lived there for some time. 
The giant of Folies Bergeres (8ft.) dwelt there. He was an 
intimate fiend of a dwarf whom he carried in his arms 
every evening, when taking his daily promenade after dark 
There arg alao a good many acrobats and Hontamers admitted 


into the house. Mdlle. Christins, the double sisters, were not a 
lodger ; they hed an agent of thelr own, an Englishman. 
Most of these curious specimens of humanity are placed 
under the direction of the hotel-keeper, who procures en- 
gagements for them at ‘certain prices, according to their se- 
seriis, and directs them either to some of the mimor theatres, 
concert-halls, or to the booths erected at suburban fairs. A Tabe 
d'hote of the Pentes Ecuries Hotel, where all these strange crea- 
tures come together, is the most extraordinary sight in the whole 
town. 

THE sale of severe] works on the book-ttalls at railway- 
stations. has” been prohibited by the Minister of the Interior, 
Amongst these we notice ‘‘Les Ballons du Siege,” by AL W. 
de Fonvielle, who, as it is known, escaped from Paris in a balloon 
during the investment of Paris, and delivered lectures in London. 
M. W. de Fonvielle, who was just returning from London when 
the prohibition was issued, has written to the minister in order 
to ascertain the real facts of that extraordinary décision. 

Dz. A. Ernst prints (unfortunately in Spanish) under the 
title “La fécula y Rs plantas farindceas del nuevo mundo,” a 
list of 100 plants of the New World which yield starch, with 
detailed accounts of the more important ones. 


In the discussion which followed, Sir Bartle Frero's address, 
at the opening of the African Section of the Society of Arts, 
Mr, Hyde Clarke read a letter from Lieut. Maurice, Private 
Secretary to Sir Garnet Wolseley, dated “Head Quarter, 
Yencoomamiec,” from which we take the following extract ; it 
may prove of some interest to students of the Science of 
language :— ‘f A somewhat curious piece of word-~caining, which 
has fallen under our notice here, may interest you in connection 
with the broader aspects of the subject of which you write. The 
Ashantees having experience of our rockets only as they come to 
them in destructivo form at the end of thelr journey, call them 
by the sound they make, ‘Schou-schou,’ or something of the 
kind. The Fantees, on the other hand, adopt bodily into their 
Language our own names for those things which they have not 
seen before. Thus to the Housse. or the Fantes, in speaking to 
one another, our rockets are named rockets, while thelr enemies 
call them schou-schou. It is possible that as war has not been 
in savage times an uncommon condition of mankind, analogous 
causes for different names having been adopted by different 
nations may have been not unfreqnent in the pest.” 


THE Council of the Statistical Society have founded a bronze 
medal, under the title of “ The Howard Medal,” to be presented 
to the author of the best exsxy on some subject in “Social 
Statistics,” a preference being given to those topics which Howard 
himself investigated, and illustrated by his labours and writings, 
The title of the Esay to which the Medal will be awarded in 
November 1874, is as follows :—‘'The state of Prisons, and 
the condition and treatment of Prisoners, in the Prisons of 
England and Wales, during the last half of tho elghteenth 
century, as set forth in Howard's “ State of Prisons,” and work 
on ‘Lararettos.’” The Essays must be sent to the Assistant 
Secretary of the Society on or before September 30. The 
competition is open to any competitor, providing the Essey be 
written in the English language. 

WE called attention last week to the course taken by the Perth- 
shire Society of Natural Science, in reference to the present 
election of Members of Parhament. The Society sent questions 
to the candidates for the City and County of Perth, relating to 
the appointment of a responsible Minister of Education, to State 
help for Science, and to the promotion of scientific exploration 
expeditions, such as that of an Arctic expedition. The Liberal 
candidates sent no reply; the Conservatrre candidates sent favour- 
able answers, The following is the reply of Sir William Stirling 
Maxwell, the Conservative candidate for the County of Perth — 


294 . 


NATURE 


[Feb. 12, 1874 





“Tn reply to your letter, I beg to sey that I have long been of 
opinion that -the Existing Education Department, and all our 


“ Pnblicand Literary Institutions should be placed under’ the 


general supervision of a responsible Minister, In Parllament I 
was generally inclined to favour the expenditure of money for 
scientific objects when the Government thought proper to 
sanction them; and an Arctic expedition, and various re- 


searches, unremanerative in a pecuniary sense, might fully fll 
into the list of such objects.” 


- IN June last year’ Prof ©. C. Marsh, the discoverer of 
Diseceras and By ontotherium, started on a five months’ geological 
expedition to the Rocky Mountain regiong and the Pacific coast, 
to study, as he had done on previous occasions, the Cretaceous 
and Tertiary formations, which are there so rich in vertebrate 


~remains. From Fort McPherson, Nebraska, they proceeded to 


Niobrara under the escort of two companies of Umted States 
cavalry, which were mdispensable on account of the hostile 
position of the tribes. Among the other places visited 
were Fort Bridger, Wyoming; Idaho and Oregon; Colorado 
and Kansas. The expedition was very @uccessful, and the 
collections procured were large, containing many new forms 
It is much to be regretted that no English geologists have Rc- 
companied Prof. Marsh, as most of the fossils peculiar to the 
"regions he is exploring, are qute unknown m this county, 
except from descriptions. 


Taxus will bo held at Christ Church, Oxford, on Saturday 
February 28, an election toa Junior Studentship in Physical 
Sodence, tenable for five "years from the day of election. It will 
be of the annual valne either (1) of 1oo/, (Inclusive of an allow- 
ance for room rent), if che Governing Body shall so determine ; 
or (2) of 85% (also inclusive -of an allowance for room rent), 
which sum mey be raised to the larger sum above-named after 
the completion of one year’s residence, if the Governing Body 
shall so determine. Candidates must call on the Dean on 
Wednesday, February 18,-at 1.30 P.M. The examination will 
follow at 2 P.M. @Candidates must not have exceeded the age of 
20 on the ist of January last, and must produce certificates both 
of the day of thelr birth, and of good character. Papers will 
be set in Chemistry, Physics, and Biology; but candidates will 
not be expected to offer themselves for examination in all these 
subjects, é 


Pror. Copx hes recently explored the beds of the late tertiary 
formation, called Pliocene, as it occurs in north-east Colorado, 
He discovered twenty-one species of vertebrata, mostly mam- 
mals, of which ten were new to science, Four are carnswera, 
six horses, four camels, two rhinoceroses, one a mastodon, &. 
The most important anatomical results attained are that all 
the horses of the formation belong to the three-toed type, and 
_ that the camels possess a full series of upper incisor teeth. The 
discovery of a mastodon, of the Af. akieticus type, constitutes an 
important addition to the fama. One of the horses is distin. 
guished by its large head and slender legs, much longer than in 


"+ the commen horse. A full account of these results will shortly 


appear in the report of “Dr. Hayden's Geological Survey -of 
- Coloradé. 


‘Tne additions to the Zoological Soclety’s Gardens during the 
past week include a Suricate (Swricata xic), from S. Africa 
and n West African Python (Pyrkon seba), presented by Mr. 
J. H. Coonley ; 2 Feline Douraconli (Myetipitherns fassus) froni 
Brasil, presented by Mr. G. Hollis; a common Kingfisher 
(Alcedo iggida), British, presented by Mr. A. Yates; a Collared 
Fruit Bat (Cynonycterus collaris), an Axis Deer (Cerne aris), 
and a Molucca Deer (C. solmceensis), bam in the Gardens ; two 
De Filippis Meadow, Starlings ee E A sper 
do Ja Plate, received in exchange, , 


-which death is 
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paora Society, Jan. 22, —** On the P | Acton of 
polson Nasa tripediens and other enomous 
Snakes,” I, by Drs. Brunton and Fayrer. 

The results of these in e tee 
cobra is similar in its achon to t Ophio ungarus, . 
other Colubrine makes, whilst that ee nie ine 


virus of Echis, the Trimeresuri, and other viperine makes, the chief 
difference between them the tendency in the 
or more severe local symp- 

animals by the viperine makes 
y remains finid after death, whilst that of animals killed 
colubrine snakes form a firm coegulum. $ 

The conditions cansed by the action of the 
trated by the symptoms manifested by man an 
mals, Cobra, Ophiophagas Eydrophidæ, and Bungarus 
are all very deadly. The o Dabo, and Echis are 
scarcely less so, whilst tho Indian Crotalidæ, such as tho Tri- 
ee ean are mnch. lesi 20. A series of experiments is detailed 
which the physiological action of the virus on the 
nervous system, the muscles, the blood; the respiration, the 
circulation, and the fimétion of excretion, and also the mode Ìn 
uced. 

The fatal is shown to be due (1) to arrest of the respira- 
tion by para yala of the muscular apparatus, by which that 
function is carried on. (a) Or by rapid arrest of the heart’s 
action, in cases where the poison found direct entry by « 
vein, eg. the jugular. In such, death is almost instaftancous, 
and the heart is found to have ceased to beat when m systole. 


toms. 


are illos- 
the lower ani- 


tie wa a 
into the blood either SE 

ar Dy. application to a mucous membrane, 
bro-spinal nerve-centres, the nerves and their 

eral distnbutoĘs, more especially of the motor nerves. 
nerves are less and later affec ed, and the intelligence 

y latest of all, and slightly. The complete loss of it, and 
convulsions which precede death, is mainly caused by 

the circalation of venous blóod, the result of the mpeded respi- 


y lost ; paralysis 
ee In ordinary cases, the 
heart goes an cee after apparent death, and 
i kept up for many hours 

ith cobra and 
dried state, 
c, and ‘its activity is 
enoii oiae dogs, cats, rabbits, 
Pigh fowls, pigeons mail birds, It action on all 
resco the mode m which functions tisraés aro affected, 
are recorded in detail, gs well as the extent to which the action 
of the powon is modified when introduced through different 


Tt has now been clearly shown that the poiscn acts, when 
Introduced into the stcach, dr when applied-to a mucous or, 
serous membrane, - The-ides that it! was only effective wien in- 
jected directly ao e pood, i errosa It no doubt, 
more pa ea e ea rhe ie direct 

It is also oe oe may be eliminated by the excreting 
argar aad thai there tx reason to hope that life may 
be saved if it can be artificially sustamed long enough to admit 
of complete accomplished, as m the case of 
cimre, poisoning ; “but from more com action of the 
cobra poison this temfsine a subject of doubt, 

By artificial respiration the circulation has been rhajntained 
both here end in Indie, by Dr. Ewart and Mr. Richards, for man 
hours ; and in one case, after complete paralysis had reece 
symptoms of reaction and elimination were ,obtamedy, but nq ` 


Feb. 12, 1874] 


complete recovery has yet occurred. The doubt still remains 
whether the nervous system that hes sustained so much damage, 
is capable of ever resuming its functions, even though eliminaton 
be complete. 

The so-called antidotes appear to be inert; all that have been 
submitted to trial, including the intra-venous injection of am- 
monta, have failed to have any satisfactory effect. Artificial 

iration has certainly prol hfe, and partial recovery has 
followed, tat nc le hee ncaa bees saved by it 

The microscopic appearances of the blood are described, but 
no very remarkable change was observed beyond crenation of 
the corpuscles or diminished tion into roulesux. Che- 
Tical examination of the blood and ita gates is still needed and 
further analysis of the poison ıs desirable. 

It is shown that the activity of the poison is scarcely impaired 
by drying, excepting perhaps so far as regards its /oca/ action. 

Dilution with water, glycerine, liq. ammonise, and lig. potarse 
did not destroy its activity, nox did coagulation by boilmg in the 
ordinary way. The bo for half-an-honr er a tempera- 
ture of 102° C. seemed to destroy the actrnity of one specimen 
which was Injected into a bird, 

The poison acts on all life, on the lower and higher vertebrata, 
the invertebrate, and even on vegetable hfe; for ıt retards, al- 
thongh it may not arrest the ination of seeds, But it acts 
Most vigorously on the warm-blooded anunals. 

The most remarkable fact connected with it is thet it has 
little or no effect on poisonous makes. can nether poison 
themselves nor their congeners ; or if at very slightly so, 
whilst the poison acts rapidly and fatally on innocent snakes, 
lizards, fish, and mollusca. 

With reference to the means of preventing death, it may be 
said that those that mechanically prevent the entry of the poison 
into the circulation by means of the ligature, excision, or cautery 
ee but that they are only so when applied im- 
mediately. 

No means that offer any hope of benefit should be neglected, 
and it is possible that sumulants such as alcohol and ammonm 
may be useful ; and in some cases, where the poisoning has been 
severe but not fatal, do good and even determine where 
death would have otherwise resulted. The so-called antidotes, 
however, beyond any actions of this kind that they may possess, 
aie apparently quite inert. 

Transfusion of blood ıs alluded to, but the experiments 
hitherto proposed have not met with success. A more perfect 
way of accomplishing it may be more successful 

Zoological Society, Feb. 3.—Dr. E. Hamilton, vice-presi- 
dent, in the char. The read a report on the additions 
that had been made to the society’s menagerie during the month 
of January, 1874, amongst which were specially noticed a female 
Water-Deer (Hydropotes inerms), 2 pair of Pink-headed Ducks 
(Anas caryophyllacea), and a Monkey (Semnopithecus 
obscurus), acquired by and two Vultumne Gumee-fowls 
(Wuwrida vulterina), presented by Dr. J. Kirk.—An extract was 
read from a letter addressed to the secretary by Mr. Luigi M. L. 
Albertis, contnining an account of a new species of kangaroo, of 
which he had lately obtained a irig ag from New Guin 
and which he had proposed to almaturns lectuestis.—Dr. 
Cobbold communicated the second part of a senes of pa 
entitled ‘‘ Notes on the Entozoa ;” being observations on 
the examination of rare or otherwise valuable ens contri- 
buted at intervals by Messrs. Charles Darwin, Robert Swinhoe, 
Charles W. Devis, the late Dr. W. C. Pechey, Dr, Mune, and 
others. —Mr, Ganod read a in which he proposed a new clas- 
mification of birda, details of which will be found in another page. 

Chemical Society, Feb. 5.—Prof. Odling, F.R.S , presl- 
dent, in the chatr.—The secretary read a preliminary notice on 
the action of benzyl chloride on the cam of the Lauracess 
(Laurus camphora), by DE D. Tommasi—Dr. C. R. A. Wright 

enc ‘T and them derivatives : 


some compaiative analyses, by Henry How, D.C.L. 

paper giving the amount or coke prodiced by slow and 
from the main seam coal of Sydney mme, Nova Sco’ 

and the Lingan cóal, also analyses of the ashes left by these 
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Royal Microscopical Society, Feb. 4—~Anniversary 
amecting.—Chas, Brooke, F.R. S., president, in the chalr, The 
report of the council and the treasurer’s statement of accounts 
were submitted and adopted, and the officers and council for the 
ensuing year were elected. The premdent delivered an address, 
and concluded with obituary notice of Fellows deceased since the 
last annual mee The following gentlemen were elected as 
officers and coun Presldent-——Chas. Biooke, I.R.S. Vice- 
Presidents—Dr. Braithwaite, F.L.S.; J. Mular, F.L.S.; 
W. Kitchen Parker, F R.S. ; F. H. Wenham, C. Treasurer 
—J. Ware Stephenson, F.R. A.S. Secratanes—H. J. Slack, 
F.G.S.; C. Stewart F.L.S. Councl—j. Bel, F.C. S. ; F. 
C. B.A. ; Dr. W.J. Gray; J. E Ingpen; S. J. McIntre, 
EIL F.L.S.; W. T. Loy; Di. H. Lawson; H. Pengal, 
F.R AS.; A. Sanders; hi Tyler, F.L.S.; T. C White. 
Assistant Secretary— Walter W. 


Royal Horticultural Society, Jan 2r.—Scientific Com- 
mittee. —A. Smee, F.R.S., mw, the chawr.—The Rev. M. J. 
Berkeley sent portions of holly stems pierced by the larvan of the 
wood leopard moth (Zessera Aescutt).--Prof. Th@elt.: Dyer ex- 
hibited a small branch of Vids gonewodes from the Victoria 
Honse at Kew. The end appeared to have been broken off, 
and the adjacent imernodes had (apparently in consequence) 
swollen into a mass lke a small cucurbitaceous frut —Prof. 
Lawson remarked that an Indian vine (Fis guadrangularis) 
ordinarily hed the internodes swollen, though not to any- 
thing hke the same extent—A conversation then mose as to 
the production of aerial roots by vines. —Mr. Worthington Smith, 
F.L.S., detailed the results of a saries of expermments made 
with the object of how far perfectly sound potatoes 
can be contaminated by contact with infected ones. —M:. Andiew 
Murray, F.L.S., made some remarks on interesting plants mit- 
ahle pr horticulture which he had met with in the Rocky 


Mountains, 

General Mering. ME W. A. Lindsay, secretary, m the 
chair.—Prof. Thiselton Dyer made some remarks on n parasitic 
fungus, which was proving exceedingly destructive to hollyhocks, 
T has been ee poe S , and subse- 
quently by eu de Maisonneuve, m France as inva Afal- 
vacarum of M e; it was first described from specimens 
collected in Chili by Bertero. 


_ EDINBURGH e 


Geological Society, Dec. 18, 1873,— On some points in the 
connection between Metamorphism and Volcanic action, by Prof. 
Gekie, president. After adverting to his previously published 
views regarding the connection between the protiusion of granite 
and ordinary volcanic rocks, the author proceeded to point out 
that the facts were probably capable of a wider interpretation. 
The metamorphism of areas was well known to be 
intmately related to the contortion and pleation of ro 
highly metamorphosed regions bemg those where the rocks 
und the most intense piessme and crumpling. Heat 
sould necessarily be evolved ın the process of compression, and 

ht have been in some parts cient actually to fuse the 
rocks, Such fused pornons were probably recognisable in the 
masses of granite, syenite, porph, , and other so-called igneous 
rocks so common m metamorphosed regions. These views were 
shared by many able geologists of the present day. The author, 
referring to the recent memor of Mr. Mallet, pointed out that 
such conditions as those indicated by the facts of metamorphism 
were eminently suggestive of the probability that volcanic action 
had accompanied metamorphism. The estensive crumpling of 
the rocks of a on mdicates a weak part of the ciust of the 
earth through which the internal heat would for a time be 
more easily transmitted to the surface, while the effect of that 
would be greatly to increase the store of hent out of 
whi c energy arises. Hence both by the access given noig 
the line of weakness to the mternal heated mass of the earth, an 
by the increased temperature dues to the contortion, water find- 
ing its way downward from the surface would encounter condi- 
hons eminently favourable for the production of volcanoes. If 
this speculation has any ground of truth, we should expect to 
find some evidence of the association of volcanic masses with 
wide tracts of metamorphism. Without ha beyond our 
own country, we seem to have corroboration of it all along the 
flanks of the y-contorted, and, over the Fhghlands, in- 
tensely-metamorphosed Silonen hills, The author then gave 
some details as to the probable thickness of rock unde: whi 
the present metamorphosed rocks of the Highlands lay at the 
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time of ther eod aowa eating maa, probably formation which ts principally, i some casts almost entire! 
paratively small. tn great pmo eee com of they are ta nó way confned to the 

f, before. the time the Lower Old Red sand- an ce s eocene, especially 
stone. the of was no doubt a very | the division ; the so-called granit-marmor, or Bavarian 
one, and we should therefore be to find a nummulitic is very of this 

w proofs of its progress at widely separated It is now | concretionary-loo! body. North Italy it abounds in the 
well known that low down in the Old Red sandstone of the | eoceno formations are so g oeroloped in ey nes 
“Midland V: of Scotland enormous sheets of felspathic lavas | and Vicentin. In many the is some hundred 
add tufs occur, such chains of hills as the Saidlawa, | fest, much more than composed of the Lithothamnium, It 


of the older Silurlen rocks. 
Bee ee ee aay ie ee volcanic rocks bor- 
dered the Silurian areas on both sides of the broad lowland val- 


S or 1t might evth be to some extent an accom 
sequens, ompanmeth 


of 
he held also that some of them marked the lower parts of 
actual orifices out of which the volcanic “materials of the 


of true volcanic ** necks.” 


community of rign. Even at a distance from the main mass of 
the basalt occurred which was 
,of Teruary date, pł pa gemato Of Arran, for eeanpie 
which had long been known to least post-carboniferous, he 
Ue Paay balera to be of he came ape L as the terraced hills of 
Skye and Muli, that is, younger in date than the soft clays on 
. which London is built, ande it appeared to be assocated with 
actual comldes which had,in some cases, suffered an enormous denu- 


no data me obtainable to throw Hight 
upon thui Bat the extravasation of rocks at 
several places seemed to indicate that metamorp had taken 


ironstone, 
Notes on the geology of India, by Andrew aylor. j 
MANCHESTER 
“Literary and Philosophical Soci an. a7 —R. Angus 
Smith, F.R.S., vice-president, in the — On a Source 
Thomas M. Morgan, 
While onggida 
in the thermometer, which was placed ina Wurtz 
column of mercury was entirely surrounded by 


ra o e E to 
fe Gee eee discrepancy cansed by volati- 


abeerrod that afier each day 

between 60° knd 100° C., a 
equal to 1°.or i* ‘5 volatilues.—‘‘ Notes on 
so-called Nullzpors),” b Arthar Win. Wains, Ee: These 
CARA E ha Lelthakalk, a” rilocene 


Castel Arquato ; and in fact it seems to be 
tertlarles on the Continent ; it is further found tm the chalk at 
Maestricht, and in the jurassic sponge beds at Sch 
The object of this paper Bo draw eiteniion to thie 


mascs, 
of these bodies importance of always their oc- 
currence in formations, since it should a very 


ts 
asistanco ; nor is it of lems to note y the 
growth of recent ones, for only through a, knowledge of tho 
present can wo interpret the past 
Paris 
Academy of Sciencea, 


.—The foll papers wore read :—Note on magnet- 
atm ee on ane 
£0 a obyM. A. Ledien. This was a 


3 


water on lead, 


were = received.—O com with androgenesis 
(randrecis), by M. AA. Chatin ‘This párt of the paper doelt 
with the Sari; and Crassulaces.—On the lateral solfateras 


by M. L- 
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PHYSIOLOGY AT CAMBRIDGE 


E are not of those who believe that the gwalsty of 
the scientific work produced by any country as a 
whole, is dependent to any great extent on the facilities 
afforded for special study, though the amount yielded in 
any special direction varies directly as the opportunities 
and encouragement which are offered. All experience 
goes to show that the ability of the individual is a con- 
stant quantity, and that whatever direction his mind 
takes, as the result of the circumstances in which he is 
sitnated, he is sure to mse to a certain standard of ex. 
cellence in the quality of his productions, and no higher , 
in other words, the same facts put before two men of 
different mental powers will be employed in producing 
results of different quality, dependent on those powers, 
The backward state of physiology, and it may be said, of 
biology generally in comparison with the more exact 
sciences, has recently become so conspicuous, that at- 
tempts are being made by many of the leading scientific 
men to attract into these comparatively untrodden paths 
some of those able minds which would otherwise have 
devoted their best energies to the mastery and further 
elucidation of points in a subject such as mathematics 
which may be almost said to have reached the limit 
of human mental power, as far as the methods at 
present at its disposal are concerned. In biology 
and physiology, however, the case is very different; 
their students may be said to be suffering from 
a glut of facts and disconnected minor theories, which 
want the assistance of some master minds to weed and 
connect them, so that the road may be made more easy 
for other less gifted workers, That such is the case is 
rendered evident by the undecided and tentative way in 
which most biological problems are on all sides discussed, 
Opinions the most opposite are held on fundamental 
points by partisans of different schools, and discussion 
becomes more a question of which side can be most subtle 
in its language or most dogmatic in its statements, rather 
than which is the true exponent of the subject under con- 
sideration. In such cases the precise statement of the 
problem by a master-mind would set the question at rest 
once and for all. 

There are, however, many, difficulties in the way of 
getting men suitable for this higher work, and for more 
than one reason. One of these is that there are very few 
who can be made to undertake the thorough training in 
more than a single subject, that is necessary for it A 
student of ability at the University of Cambridge, for 
instance, takes up mathematics, and too soon finds that 
he has every reason to expect considerable pecuniary 
reward if he devotes. the whale of his period of 
studentship to working for his tripos; he cannot but 
devote the whole of his time to the single subject, 
for otherwise those of equal powers who did so would 
beat him in the race and prevent his appearing in the 
tripos list in that position which insures him a fellowship, 
and therefore a competency. He keeps to his subject 
and reaps the reward; but by that time other duties, 
generally of a social nature, together with the narrowing 
effect of his one-sided education, have removed all his 
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inclination to strike out a fresh line of thought, and he 
commences the routine of life, acquiring by every-day 
experience those facts which so many others of equal 
ability have learned before, and which he cannot therefore 
turn to any good account. The great defect of the 
Cambridge mathematical tripos is that it is too ultimate, 
and too complete in itself. The day on which the list 
comes out is that on which most think that mathematics 
has done as muck good to them as it can do, and on that 
day most throw over for ever that genuine method of 
working which has occupied so much of their time and 
thought during the three or more previous years, never to 
return to if. 

Things being so, all must have felt intense satisfaction at 
the establishment at last of lakoratories in Cambridge, such 
as that for Practical Physiology by Trinity Qollege, under 
the able superintendence of Dr. Michael Foster, and that 
for Practical Physics by the Chancellor, under Prof, Clerk- 
Maxwell, whose r€turn to Cambridge has itself been a 
great stimulus to the advance of the subject in which he 
so greatly and so justly shines. 

The first instalment of original papers from the former 
of these newly-founded institutions has recently been 
published. From the manner in which the researches 
have been conducted, from the thoroughly scientific and 
careful method of work adopted, the great discretion and 
experience of the, Professors, as well as the excellent 
quality of the minds, with the assistance of which he 
has to deal, are evident. No teacher can help having 
a feeling of satisfaction at such work as that of Mr. 
Balfour and Mr. Liversidge, which shows signs of ex- 
cellent mental traning as well as a thorough love of 
the subject. Dr. Foster’s standard is evidently a high 
one, and from the papers before us it is in that on 
future occasions only thorough work, based on well-verified 
facts, arrived at by the most approved modern methods, 
and checked by the researches of previous authors, are 
to be expected from his laboratory. 

Besides the papers on the development of the blasto- 
derm and blood-vessels of the chick, and on the amyloid 
ferment of the pancreas, by the two above-mentioned 
authors, Dr. Martin gives some short notes on the struc- 
ture of the olfactory mucous membrane in connection with 
the observations of Max Schultze and Emer. Mr. Dew- 
Smith records the results of observations—made with the 
assistance of that beautiful instrument the pendulum 
myographion—on double nerve stimulation, or the simul- 
taneous stimulation, by two pairs of electrodes, of a single 
nerve, with well-marked and very instructive results, 
Mr. Yule also has a paper on the mechanism of opening 
and closing the Eustachian tube, in which, besides clearing 
up some points connected with their physiological func- 
tion, he throws fresh light on the correct anatomy of their 
pharyngeal orifices. 

In one of the papers, that by Dr. Foster himself, 
which is referred to by Mr. Lewes in this Journal 
(NATURE, vol. ix p. 83), Mr. T. O. Harding, senior 
wrangler in 1872, is mentioned as one of those who 
have been working in the laboratory. This is a most 
promising sign; for, as previously remarked, nothing 
is more wanted than the assistance of such men, in 
order to show the bearing and value of the various 
facts laid stress on by pure physiologists. We hope that 
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_ Dr.-Foster will be successful in attracting other advanced 
- mathematicians to the study of his subject ; and better 
still, that he will be able to persuade those who are in the 
inning of their undergraduate mathematical educa- 
tion to devote some of thelr spare time—dquite a recreation 
“as it would be—to learning the first principles and the 
methods of physiological research, under his able super- 
vision. 
Truly Dr, F oster and Dr. Cletk- Maxwell have a noble 


`~ - work before them, and we may hope that by their ex- 


~- ample and precept Cambridge may aftera lapse of thirty 
* “or forty years, in the matter of physical and physiological 
` research, be on a level with a second-rate German Univer- 


_ sity. 








ATHENIAN TEXT-BOOKS OF SCIENCE 


Eyyapittoy rys Xnpeias, xara TAS yeargras TNE exioTns 
mpoodovs. (Ywo Avaor. K Xpnoropayov. Ey Abras. 
1871.) 

Ewiornpovixa Wapatoga. (Ywo A. 3. 2rpoupwos. . OR 
1864.) 


Iep Aapos ku, Ter Erepyeias Avrov, 
1869.) 

Hep: ro» Tyrøcear xu rar Aofaciay rey re dpyaiay ku roy 
wearepay &s mpos ra þvowa auropea e yeti, Ka Tey 
pedoder rox epevvay aura. (Yso A. 3. Zrpovpsos, 1858.) 

oe University of Athens has existed for no more 

than thirty-seven years. Two of its four Faculties, 

—the Faculty of Medicine and the Faculty of Philosophy, 

~- require a knowledge of natural philosophy and chemistry. 

It 18 difficult to understand how these subjects could have 

been taught & first, for the “students by no means often 

understand French, and no Greek books on science then 
existed. No doubt the professors taught as Plato and 

Aristotle taught ; and the note-book of the student had 

to be his text-book. But matters have changed since 


(Ywo A. 3. Irpoupsos, 


then: the demand for teft-books in Greek has caused- 


them to appear; slowly indeed, for we have seen bat few 
books on science, but we may hope that the original text- 
books which are now beginning to appear are the first of 
a continuous series. Do not let it be imagined that the 
- works whose titles are given above are the only works on 
science we could find in all Athens. There is a big book 
on Physics by M. Damaskenos, who has also written on 
trigonometry and meteorology ; there are various memoirs 
by M. Stroumpos on the refraction of light ; on the in- 
ternal constitution of fame; on the fundamental princi- 
ples of hydrostatics, &c. The University is tolerably 
well supplied with physical and chemical apparatus, and 
in good time, we hope, some good student-work will be 
done there. « 
Many of the professors have studied in Paris, and we 
see evidence in the text-books of French science and of 
` French thought. Prof. Chrestomanos appears, however, 
in the compilation of his Chemistry, to have consulted 
most of the recent books and memoirs. We are glad to 
see Canizzaro often quoted as an authority. The work does 
not present any specially noteworthy features, but it is sound 
and eminently clear. The phtaseology is at times some- 


what strange to a western student ; thus we do not-em-. 


ploy such words as “Physiography” and “ Phutology-” ... 
After some prefatory remarks concerning thé division’ 
of the sciences, we have a few pages given to the history 
of chemistry. The period of Alchemy is wrongly stated 
to extend from 400 to 1500 AD. Then Iatrochemistry 
from 1500 to 1650; Phlogistic chemistry from 1650 to 
1783; the new chemistry of Lavoisier and Davy, and so 
on to the chemistry of Kekulé and Canimaro. This is 
followed by a short account of physical chemistry ; then 
an account cf crystallography with good figures of 
crystals. Although many of the names of our elements 
are derived fram the Greek, the table of elements looks 
rather puzzling : lead is of course pddvBdos, while molyb- 
denum becomes parusdalrar ; platinum is Aeuxoypucos ; 
tungsten (or Wolfram) is Bodpaptoy ; nitrogen is at the 
beginning of the alphabetical list; copper near the end. 
Again, as to compounds the names of the oxides of 
nitrogen read as twofador ‘Afwrov; dfeldsoy "ACorov ; 
verpedes fù; tyowerpuciy of) ; mrpr défi. The theory of 
atomicities is well developed : niobium and tantalum are 
the only pentatomic elements ; while molybdenum and 
tungsten are the only hexads, The peculiar atomidities 
of nitrogen and iron are not noticed. The building up of 
compounds on the type respectively of ane, two, and three 
molecules of water is fully discussed (udpuy is the term 
used in place of our low-Latin molecuia). Full tables- of 
grouped elemerts appear; and the paming of compounds 
is considered. After this considerable and important in- 
troduction the work begins with hydrogen in the usual 
manner, and ths account of the other element follows in 
due course. 

The “Scientific Paradoxes” of Prof. Stroumpos isa 
volume of essays on physics and physiology ; including 
magnetism, electricity, illusions; alchemy. Here too we 
find paradoxes of another kind; would Mr, Glaisher re- 
cognise his name as 6 T[Aaoxesos, or Mr. Coxwell as 
ó Kofouddrcs? The treatise on’ the Air, by the same | 
author, is a to-erably complete treatise on pneumatics, 
illustrated by very crude, but original and sufficient wood- 
cuts. The discourse on the history of Science.is very 
interesting, and full of excerpts from Plato, Aristotle, and 
other ancient writers. For them we think Prof. Stroumpos 
has claimed too much; we cannot with any degree of © 
certainty assert that Aristotle discovered that the air pos- 
sesses weight. His experiment at the outset is altogether 
faulty, for he tells us-that an inflated skin (ó wepvonperos 
doxds) weighs more when filled with air than when empty, 
that is, not inflated, This of course we know from the 
law of Archimedes is false ; a bladder fyll of air weighed 
jn alr can weigk no more than the uninflated bladder. 

These works constitute the commencement of Athenian 
science. The city, while its drt, and literature, and phi- 
losopby, have unhappily lopg passed their culminating 
point, ig more scientific than jt has ever been before. Not 
far from the place in which the Rerjpatetic made his ex- 
periment with a crude statera and an empty wine skin 
with Theophrastus as demonstrator, Stroumpos now 
weighs his really vacuous vessel, and Chrestomanos ex- 
plodes oxygen and hydrogen. Thisty years of science in 
a remote city, out of the highways of European intelli- 
gence, cannot effect mych ; but we hope in the course of 
the centyry original workers will multiply in Athens, and 
as much will be done to pramote chemistry.and physics, 
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as has been done by Dr. Schmidt in the service of astro- 
nomy on the Hill of the Nymphs, over against the 
Acropolis, 





G. F. RODWELL 


THE ACRIDIDÆ OF NORTH AMERICA 
Synopsis of the Acrididæ of North America. By 
Cyrus Thomas, Ph.D. Published in Vol. v. of Report 
of the United States Geological Survey of the Terri- 
tories, Pp, 1-262. (Washington, 1873.) 
N a prefatory note to this volume the United States 
Geologist, F. V. Hayden, tells us that Prof. Thomas’s 
work on the Acrididæ of North America is published “in 
the belief that it is a substantial contribution to natural 
history ;” and certainly it is impossible, on a perusal of 
the work, not to share in this belief; it is, moreover, 
another proof of the great boon conferred upon natural 
science by public surveys and Government expeditions, 
Serious and extended works on natural history (except, 
perhaps, those relating to some few very popular branches 
of it) would seldom be produced, or in many cases their 
materials be collected, 1f it were not for the assistance of 
natural history societies, public surveys, and expeditions ; 
organisations of these kinds can afford to disregard 
the commercial aspect of the question, and are able to 
bestow upon the public, works which private enterprise 
would seldom venture upon. Among insects, the Or- 
thoptera (of which order the Acridide are a well- 
defined family group) are certainly not the most popular 
among entomologists, though, for many reasons, of 
great interest to others. Few persons but have some 
cheiished association with, for instance, the persistent 
chirp of the cricket on the hearth, or the shrill stridula- 
tions of some of the grasshoppers; there are, again, few 
more wonderful sights in the insect world than a flight of 
locusts; and few natural scourges are more terrible than 
those inflicted by the devastations of these rapacious 
creatures; the walking-leaf and stick insects (Mantide and 
Phasmide) are also very popular objects for sightseers 
in natural history museums. The lack of general popu- 
larity among collectors and students arses probably 
in great measure from the Orthoptera being com- 
monly less sightly as cabinet objects than some other 
orders of the Insecta, though perhaps it arises as 
much or more from the paucity of works combining both 
a general and special treatment of the whole, or of well- 
defined groups, of the order under consideration. Dr. 
Thomas's work is undoubtedly calculated to encourage 
the study of the large group included under the Acridide, 
and to be peculiarly acceptable to American entomologists, 
for it not only describes a large number of North Ameri- 
can species (both known species as well as new ones), but 
it gives, in an “ Introduction,” pp. 9-45, a concise view of 
the general classification of the Orthoptera, with the rela- 
tion of the Acrididse to the other sub-ordinal groups, their 
structure, internal and external, and the distribution of 
genera and species over North America. This introduc- 
tory part of the work is illustrated by two remarkably 
clear and good woodcuts, showing all the different portions 
of external structure, with the name of each part. 
The remarks of Prof. Thomas, im the chapter on 
Classification, bring strongly before us the difficulties and 
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ımperfections involved in a linear arrangement of any 
portion of the animal kingdom ; but if a real genealogical 
relationship be that which exists between all living 
creatures, then it is apparent at once how comparatively 
unimportant is (generally speaking) the mere linear 
arrangement of the series ; it is, indeed, the only possible 
one on paper, but in reality some of the most important 
relationships do not run in one unbroken hne, but in 
lines diverging at tany different angles, and in many 
different planes. Dr. Thomas considers the Orthoptera as 
arising from the Crustacea, and, after reviewing the 
various extant arrangements of their families, divides that 
under consideration—ACRIDIDA (fe. the  saltatorial 
Orthoptera, or Grasshoppers with comparatively short 
antenne), into two sxd-families—ACRIDINE and TETTI- 
GINÆ ; the former of these is sub-divided into three 
divisions : — CONOCEPHALIDES, ORTMfOCERIDES, and 
XIPHOCERIDES, forming (in the order in which these are 
here given) seven groups :—I. PROSCOPINI ; 2. TRYXALINI; 
3. TRIGONOPTERYGINI ; 4. CEDIPODINI; 3. ACRIDINI; 
6. XIPHOCERINI; 7. PHYMATINI (?). The three first of 
these groups belong to the Conocephalafes, the two next 
to the Orthocer ides, and the two last to the Xiphocerides, 

The sub-family TETTIGIN# is undivided, and consists 
of a single group, TETTIGINI 

A useful and concise Synoptical Table gives the 
leading characters of the author’s sub-families and sub- 
ordinate groups; and another Synoptical Table of the 
United States genera (p. 49), as well as an excellent 
plate containing seventeen figures, will give great assist- 
ance to the student of the American species. Pp. 55— 
245 are wholly occupied by scientific descriptions of 
species, genera, and other larger groups. This portion of 
the work is divided into two parts, the first treating of 
the Acridide of the United States (pĝ. 55—190); the 
second (pp. 195—245) of those of North America, not 
found in the United States. The number of genera cha- 
racterised as North American is 45 ; that of species 227. 
In the United States (exclusive of Zetsgina, which con- 
tain 3 genera and 12 speciés) are, at present known, 125 
species of 25 genera; of the former, forty, and of the 
latter, Jour are descnbed as new ; and six others also are 
described as not hitherto known to be represented in that 
more restricted locality. At pp. 3—6 will be founda boon 
to the American orthopterologist in the shape of a list of 
those authorities which contain descriptions of the genera 
and species of Acridide belonging to the North Ameri- 
can fauna. Another exceedingly useful feature of Dr. 
Thomas’s work is a glossary at the end explaining the 
technical terms (to the number of upwards of 200) used 
in the scientific descriptions ; the utility of this glossary 
will, no doubt, be felt far beyond the circle of students 
and collectors of the Acridide. 








OUR BOOK SHELF 
Daily Bulletin of Weather Reports, Signal Service 
United States Army, taken at 7.35 AM, 4.35 P.BL, and 
Il PM. Washington Mean Time, with the Synopses, 
Probabileties, and Facts for the Month of September 
1873. (Washington, Government Prinung Office, 1873.) 
THIS is a quarto volume of upwards of 180 pp., contain- 
ing besides 90 weather-charts—three for day of the 
month of September 1872, The volume is published for 


is succeeded by 
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the of iene the method of working of this 
division of the U.S Service, the “ Division of 
‘Telegrams and Reports bie the benefit of Commerce and 
Agritulture.” The system to us to be thorou 
and careful, and calculated to lead to valuable scientific 
results in the department of meteorology. For each of 
the three daily times mentioned in the title, there is first 
a tabulated meteorological record from 72 stations in the 
United States and British N. America, showing the state of 
the barameter, thermometer, humidity, wind, clouds, rainfall, 
weather. This is followed by a Poe ap constructed 
on the preceding record, on which, by clearly distinguish- 
able maris the state of the weather at all ¢ stations is 
shown, whether clear, cloudy, snow, rain, &c., the direc- 
tion and velocity of the wind, and the av elevation 
of the locations, Following this is a synopels of the re- 
in which the general results of a comparison of the 
cular observations are briefly stated. This synopsis 
a statement of “probabilities,” which are 
the deductions made from the conditions exhibited in the 
chart, considered in their sequence, as to the meteoric 
changes probably to follow SAA the twenty- four hours 
next ensuing. come the “facts” by which the 
“ probabilities ” may be tested, these facts being a classi- 
fied statement of the state of the weather at the various 
stations at the next succeeding time of observation, with 
“ general remarks” showing how far the probabilities have 
been realised. This is done, as we have said, three times 
every day of the month for which this Bulletin is pub- 
lished, and the value of the publication to students of 
meteorology is evident. “As a contribution of data, at 
least, to meteoric science,” the introductory statement 
justly says, “and a demonstration that it needs only that 


governments should will and act through proper organisa- 
tion to make meteoric knowledge of ra and practical 
use to the people, the publication must have its value.” 


The Government of the United States deserves the 
highest credit for the wisdom it displays in perceiving 
Tiat the true interests of the r and for its 

berality in orting & scientific department such 
as the one h whlch this Bulletin issues, whose 
business ıt ih by publishing the result of scientific re- 
search, to “benefit commerce and agriculture.” By a 
patiént pursuit of the yaen tem exhibited in this Bulletin, 
and by OET what improvements’ may from time to 
time suggest themselves, we have no doubt that results of 
great value to science will follow. 


The Lisa a a Popular Dictionary of the 
Paretasi ingdom, with which is incorporated a Glos- 
Botasscal Terms. Edited by J. Lindley, M.D., 
os. Moore; assisted by numerous contributors. 
New and revised edition, with ‘Supplement (London ; 
Longmans, Green, and Co, 1874.) 
THERE is no more difficult task than that of editing re- 
issues of scientific works published some years since, 
The progress of science is so rapid, the number of new 


- facts accumulated year by year so enormous, that the 


most satisfactory and exhaustive treatise on any subject 
written by a Soest in that subject, becomes to a cer- 
tain extent obsolete or imperfect in ten years. And yet, 
where can our scientific men be found with leisure to 
write or edit new dictionaries of science every ten years? 
The re-editing of old dictionaries seems, therefore, the 
inevitable alternative, though one attended with many 
disadvantages, which disadvan are greatly increased 
when the objectionable plan has been adopted, as in the 


poo resent case, of stereotyping the plates ofthe original work. 
ia e ni 


ew facts can then only be placed before the reader 
in the form of a supplemen ich may often seem at 
variance with the work i while errors or imperfect 
descriptions cannot fail to be reproduced. dley and 
Moores “T of Botany” was so admirable a work 
in its day, con such an enormous mass of informa- 
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tion, that a new edition must necessarily be welcome 
although botanical science has made such anid 
strides since its first publication in 1866; and the 
welcome will be more hearty when it is found that 
the new matter has been entrusted to such com- 
aie authorities as Dr. Masters, Prof. Thiselton- 
yer, Mr. Britten of the British Museum, Mr. Jackson 
of the Kew Museum, and the surviving editor. 
The only fault we have to find with the supplement 
is that it occupies five times too little space ; under 100 
pages out of 1,350 is clearly entirely insufficient for even 
a brief account of the main additions to botanical know- 
ledge made during the last eight years. Had the new 
contributors been allowed a larger space, the book would 
have been a far more satisfactory one. It is to be re- 
gretted that at a time when so much attention is being 
paid to ble histology, a description of the vegetable 
Cae sho path Seger without comment, not only a 
inadequa t so misleading in our present state o 
neni as the following :—" Cavities in the interior of 
a plant; the cells of tissue are those which form the inte- 
rior of the elementary vesicles ;” or that no description 
whatever should be given of the structure-or mode of 
formation of starch-grains. Asa dictionary of botanical 
nomenclature and classification the work is most ample ; 





and on this gan’ only the “T. of Botany” is 
one which no ical student can afford to be without. 
- A. W. B. 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
pleiet No notice is taken of anonymous 
COMMEMICATIONS, 

Simultaneous Meteorological Observations 

Ir is doubtless familiar to most of your readers that at the 
Meteorological Congress at Vienna a proposal was adopted 
which was made by the War Department of the United States 
regarding the institution of a system of simultaneous daily ob- 
servations all over the globe. 

I have recently recaved the subjoined letter from the chief 
signal officer at Washington on the subject. 

It may be of interest to your readers to know that invitations 
have been issued by this Office to a large number af observing 
meteorologists in the United Kingdom, on whose co-operation I 
considered I might count, and that I have received returns from 
sixty-one stations for the first fortnight of the year, and from 
sixty-foar for the second, so that we may consider that the plan 
has met with general acceptance with the public. 

I am ready to receive the nsmes of any gentlemen who aro 
willing to assist in the scheme, and who possess properly verified 
instruments, and shall be very happy to answer inquiries om the 
subject. Ropert H. Scott, Director 


Meteorological Office, London, Feb. 17 
“ War Department, Washington, DC, 
‘Jan. 20, 1874 
“Str,—At the recent Meteorological Congress at Vienna a 
was adopted to the effect that it is desirable that, 
a view to their ex at least one uniform observation 
of such character as to be suitable for the of synoptic 
charts be taken and recorded daily y at as 
stations as lo throughout the world. 
‘©The United States hes en especial interest im reports and - 
irc Pic engget TE hoped § si ped that when they are rai 
it Is It is ho when are 
from 


many 
time fine prosen Retna Oa a nen 
pal alas ges be eaid at 
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Washington, of uniform repoits made from simultancons obser- 
vations taken daily at as many of the stations under your 

as it may be practicable for you to mstruct or request to fi 

sach or from other stations from which they may be 
voluntarily tendered, and of smmular to be taken at the 
established stations of this Office thronghont the United States. 
The reports to embrace, at least, pressure (reduced), tempera- 
ture, wind, rain, relative humidity, and clouds, and to be made 
at 12,43 P.M., Greenwich mean time. The records to be printed 
or io Mamnseept ne yon profs, and to be mailed (et many of 
them as may or exchange on the dates) in on 
iha Tsth and lest days of ech month; Sh M eean igloo 
render it inconvenient for your Office to furmmh such reports 
. withont blanks for days on which they will necessarily fail to be 
taken, the records will be none the less y received. 
Self-registered records will be In return ex- 


dange is propel to mall to your Ge on the 15th and 

th the record of the simultaneous report 

prepare for that purpose in the form of which the enclosure 
th is a specimen fora Je day. 


“The data so to be ex are intended for any use either 
Office may wish to make of them. 

“(As an acknowledgment to those who may, upon your inyi- 
tation, asmst in a work so much wished for ontho part of this 
Office, it is to send to you monthly copies of the 
‘Oficial Monthly Weather Review,’ with its Maps, for distri- 
bution to each of those so assisting, “or other papers published by 
i ee 

“In requesting this exchange a¥ a part of a system to which 
ce ey ope et ceecaeeese can be given, the Chief 

recurs with pleasure to the t encourage- 

sie eatre e york nance at ts calles sista for its adoption, 
~and is gratified to announce that co-operation for similar ex- 
egunei or i ih pogua onin Pro e A 1874, has been 
Wild, Director, 


requested bs win p 
Impenal Observatory, St. Petersburg; Prof A. Coumbary, 
Director, Imperial Observatory, Constantinople Turkey ; Prof. 
Carl Jelinek, Director, Im Obeervatory, Vienna, Austria ; 
ar ae Bat Be Director, Meteorological Observatory, Brussels, 
ys Ballot, Director, Meteorological Institute 
ta ER Utrecht, Holland ; and Prof. H. Mohn, 
De MeteorologicalInstitnte of N orway, Chnastiana, Norway, 
As time and its faculties will permit, this Office will seek addı- 
tonal aid. The advantages to accrue to the service m the 
United States are certain, and the hope is not unfounded that as 


the co-operation t will be world-wide, so also will be the 
benefits resulting, —I am, &., 
tt ALBERT J. MYER 
“R, H. Scott, Esq.” “B ier-General, U.S.A. 


Remuneration of the Contributors to Milne-Edwards’ 
“ Mission Scientifique au Mexque” 

En vous remerciant de l'envoi d’un article (vol. ix. p. 260) 
relatif aux singulières assertions contenus dans nne note de M, 
Giay, je vous demanderai la permission d'ajouter que ni M. 
Duménl ni aucun des autres naturalistes qui prennent une part, 
soit directe, solt indmecte à la publication de l'ouvrage sur la 
Zoologie du Mexique ne recoivent pour ce travail me rémuneration 
pécummire quelconque. ` C’est gratuitement et dans l'intérêt de Ja 
Science seulement qu'is sen occupent ; par consequent les ren- 
kerene founds E aa ilaia an M Gray, par je ne sais 
qul, sont Rux. 


Recever, Monsieur, l'assurance de ma consideration tres dis- | ™ 


tinmé 
Paris, ce 13 fevr. 


MILNE-EDWARDS 
Membre de l’Inshtut de France, et 
Associé Etranger de la Société 
Royale de Londres 





Animal Locomotion 


Ír is not my intention to go through the detailed proofs of 
the different statements in my review of his work to which 
Dr. Pettigrew objects, and which his letter of last week in no way 
falsifies, nor to show how he has quite missed the point of an 
observation of mine which he condemns as ‘‘ utter nonsense,” but 
simply to answer the question with which he ends his remarks, 
At first sight it might seem that the active dilatation of the 


heart during diastole did depend on an inherent power in the 
muscular fibres of the ventri ventricles to elongate, but the peculianties 
of the te clent to explain the 
phenomenon oe hee the atodi of so unn a theory 
as that of Dr. P w. For in the heart when removed from 
tho body, ad in: the briog body d diastole, the mjection of 
fud into the coronary vessels causes the whole heart to open up 
from the ion of the ventricular walls, and so produce the 
aone dil on which is well known to occur, This explana- 


Brucke, and by myself some years later 
dee ournal mas proposed a Phys.) 
A. H. Garrop 


WHILE admitting that Dr. Pettigrew appear to have made 
mistakes ın his figures, and that he not explained his views 
in the clearest manner, nevertheless it appears to ms that, on the 
very important question of whether a bird’s wing during onward 
fhght moves downwerd and forward or downward and back- 


ward, bei night nae eee former to kie tie. fart 
ents of Mr. Garrod and Mr. Ward t this view 
wing daring 


Bs ne founded on tw assumptions—that 
its down-stroke 1s an inflexible plane, MET amie 1t up- 
ward motion the quills open so perfe there 1s neather 
vertical nor honzontal remstance. Pat every feather of a wing 
is highly fexiple towards its extremity, so that during the 
down-stroke the whole posterior margin of the wing must 
Rill cites ete eae air, thus forming a 
highly effechve propelling surfaco owing to the rapid 
motion of this part of the wing. During the upward stroke 
the feathers open freely so as greatly to diminish, though not 
wholly to prevent, downward reaction ; but the broad soft web 
of each quli will be bent down by the tapid escape of air be- 
tween the quills, and this will necesa ly give a forward motion, 
probably equal to that attained during the down-stroke, m which 
the small curved surface hasa s gat remstance and more 
ee motion. cut then the up- down-stroke both pro- 
duce onward motion, the resultant of this motion will be in the 
direction of the mean position of the wings, which we may take 
to be abont that of the body of the bird ; but if the down-stroke 
were directed backward and the up-stroke Jorward, the resultant 
peig motion would be obliquely downward, and this down- 
Iard angie of moton would tend to be so much mereased by the 
continual gravitation of tre body that the surplus vertical reac- 
tion of the down-stroke o-er the up-shoke would not be able to 
overcome it. A slight upward angle of thesmean position of the 
wing- plane seems therefore to be essential to secure horizontal 
forward motion as a general resultant of the upward and down- 
ward action of the wings under the influence o vitation ; and 
to Dr. Pettigrew belongs the merit of showing this is one of 
the most important chmacteristics of the flight of birds, and, 
probably in a still greater degree, of that of msects, A bird’s 
wing is a highly complex &pparatus, subject to a variety of 
flexuies and motions in every feather ; and it is only by a careful 
consideration of the actor of the resisting medium on these vari- 
ously curved elastic surfaces, both during theupward and downward 
motion of the wings, that we can arrive at any definite notion of 
their supporting and piopeilmg effect. The experiments of 
Prof. Marey do not seem to contradict the theory of Dr. Petti- 
ew, Hl tar es Oy a ek cease 
e “Ibu” for 1870, p. 267; though, as tip ae 

ve the motion of dewer relatively to the y of the bird, 

are not of very much value in determining the absoluto 
angular position of the wings, which is what we want to arrive 
at. The highly-inclined position of a hovering bird is more to 
iie polat; as any less degree of inclination wonld lead to onward 

ALFRED R. WALLACE 





On the Variability of the Node in Organ-pipes 


THE variability of the node is an unrecognised phrase. 
Something simular in kind relating to the node will be remem- 
hered as having been mentioned by scientific writers in a cursory 


Manner, then set aside as evidence of too doubtful interpretation 


to call for more extended comment. 

From the time of Savart it has been known that the nodal 
division of the open organ-pipe does not take place at the exact half 
of the 1 that tha half nearest tie embouchure is og shorter 
of these ves °—a contradictory term apologised for 
ym rancioney Peters È by the late Prof. Donkin, 

ent of the node is perhaps the most significant 
E LA Aaral Hinos o organ p pa presents itself to 
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the attention of the i be he student or teacher. Why | feet,” ho is strictly in this dilemma : if the pipe is a natural stan- 
it should have been by as though its were not | dard of wave-length, the of sound in air computed on .. 
worth for is incom o Since Savart wrote | the bests of the pipe’s length very far short indeed of the 


no light has been thrown on phenomenon, for the 
explanation which bas been afforded mane to be quoted), 
cannot be caled in any degres eatisfactory. In the illustrations 
_ of nodal division given in various scientific works there is a 
puling contanety hardly to be accounted for except on the 
suppominon that our engravers are es mggardly conservative m 
been a the biried Rey pitas: or that Che esipes ins themseives 
e chenshed heirlooms of onr pubhshers. In one work a 
representation of the manometrical nodal division efter Konig will 
be grven, but care/t/ly corrected and revised by the aid of a 
compasses ; spore Sie eon raat Rene del ar 
s0 lopped to sut the size of the page that much mental effort 


and distortion of 1easoning are incumbent on the reader in vain 
altempts to bring the engrevmg into harmony with the accom- 
ee e Ge tonto cold ‘* well-worn 


, ’ to apprecsgte these fine economics of the pubHshing art ; 
ine another the manometrical nodal positions will be properly 
defined and, by some negligent inconsistency, on an opposite 
page an organ- -pipe@be depicted, admirably exact to theoretical 

. locallsation, ın direct contradiction of knowledge. Faults of this 
kind should not be allowed to pass, they weaken faith in the 
teachet and are harassing to the inquirer. ° 

~ Koenig in his own illustrations represents the ent of 
‘the node as It is indicated unde: experiment, for this one condi- 
tion of truth to nature had been too often before him in his 
Inanometnic-flames to allow of his disregarding its faithful por- 

` traiture. The difference he shows to exist as to position corre- 

sponds very closely with that we arrive at byo 

Se ee aea and by the prictical trastinga of - 

thental study of the relations and arrangements of organ-pipes, 

Of the cause of the displacement Koenig offers no elucidation. 

The followmg explanation is quoted from Prof. Airy’s treatise 
on ‘‘ Sound and Atmosphenc Vibrations.” In the section on 
open organ-pipes he says :— 

“It was found by Mr. Hopkins that the node neat the 
mibuth of the pipe was somewhat less distant from ıt- than that 
giveh by theory, or, which amounts to the same thing, that the 

lace where the air has always the same density as the external 
eine not’ exactly at the pipe’s mouth but somewhat exterior 

The extent of the disparity would be but very imperfectly com- 
prehended under tis vague delineation, Oita aathon: have 
attempted explanation, in substance the same as the above, to 
account for the dis ; the of the whole is, that 
science brings foi ward no better plea than the surmise of a pro- 

le place, somewhat exterior to the month, which the air-wave 
ofthe half of the pe has to attain before it can be properly 
said to he completed m enpi. Troy an illogical conclusion if this 
line of reasoning is carried out. . In common fairness the 

iaon, of tv prague, tag tt he igh e 

t of wave-prolongation, ses that at the er orifice 
the int internal column of air palsates the with far greater 
vigour than at the mouth, and consequently that for a similar 


Me Sete of density the dus addition of w ware- would only 
“serve to-increaso the disparity in relation to the Uf below the 
- node. 
- A ent of some sort.thus receives acknowledgment 
_ although as yet the variability of the node is unsos 
The actual extent of the disparity between “ unequal 


halves? can be ascertained. It is subject to laws of relation of 
as definite a character as aro found in other dynamical problems 
when the elements of calculation are delicately defined. An ap- 
proximate estimate will be sufficient for the present p piles 
avoidance of the inconvenient ‘‘ unequal halves” it 

mitted me to coin two simple terms as more distinctive) 
entaive and to speak of them a wper-odal and vb-tod 


If a standard o ipe be made for some d 
pitch, whatever imeapa masa, it may safely be Bit at 
that the pipe will stand considerably short of the full theoretical 
length ; sesthetically ju for musical , it ought to be 
about one-eighth less, a co much affecting the veracity of 
scientific argument. 

Doubtless it w be somewhat a novelty for @ scientific lec- 


turer to tell his audience that one-eighth of the whole ware- 


Jength was lost eee into ane pips ipo vibrations, yet, 
unless he i y accepts the Teply of Galileo on the 
pump question, that “t perhaps Nature ‘is is indifferent to a few 


sophical estimate, 1,125 feet per second ; on this ruling the 

should be pronounced to be wreconcileably wrong, or dse 
the frank admision made that there îs no “ necessity of relation ” 
that the wave-length in an organ-pipe, giving a defined pitch, 
and the wave-l m the free ar corresponding to that note 
should be identi 

Taking the several classes of pipes, from the Diapason to the 
Vox Angelica, rangmg from the pipes of the most vigorous to 
those of the softest intonation, the amount of difference from full 
measure varles from one-eighth to one-twelfth /ess than that which 
theory demands. The loss is mainly due to-the cause which en- 
forces nodal displacement. 

Our immediate inquiry 1s, what is the extent of displacement 
of the node, and what its variebility? Dinde the length of the 
already reduced pipe into seven equal parts, and the unequal 
halves will be in the ratio of 4 to3 Four parts bel to 
fe eats: mall col dace Sac Gas, eee 
ject’to a relative vanability, according to the position of the pipe 
in the of octaves, and subject to a fluctuating variability 
aeei by late Gf wads daeet ol pipe chaer Gi ialo. 
relative size of mouth, mode of voicing, and other details, chang- 
ing the pro perhaps, to 6:5, or even to 7:6. What- 
ever the extent of the varia , change in result ngidly follows. 
chango. im detalis, witha calculable value. When, instead of 

damental note, ament thes upam, harmonic nodal divi- 
sions, the lowest half. takes upan itself almost the whole 
difference, and not proporional share ın comperison 
with its relation. to hole pipe. A remarkable 
ict, but ane fally accounted for in that which I have termed the 
acro-plastic reed theory (NATURE, vol. vii. p, 25) for it 1s easy to 

ibly to demonstrate that the harmonic-Independent and the 
aeniGhte-sonicuniltant are originated in the pipe by totally diffe- 
Tent natural processes. 

The nodal difference detected by Mr. W. Hopkins was much 
smaller m extent, but there is an important distinctlon not to be 
abii his i in tho Transactions of the 

bridge Philosophical Society, vol. 5} were not made with 

pes, but with glass tubes supported ‘in pomtion over a 
glann p e tbe piata bemg set-in vibration by frichon He ex- 

by reason of therr in and 


oft rbe i ct a, results from them of the nature 


“Salle manner we continually find experimentalists rejecting 
vas they prefa dumb pipes and 
tuning-forks, hanng obtuned sch 
e a clean transfer of their conclusions to 

and expositions of the nature and 


H Troon et eon The 
in Phil. Trans. Nov. 1370, caf aag 5 


« Tadependently of these "difficulties, the th petunia 

other resonators made to'speak by a stream of air air direct 

a aarp edge not mficiendy mdentood to make thi method 
On sa . For this reason I have entirely 

a this method of causing the resonators to speak in my 

an ae and have relied on other indications to fix the 

pi 

Prof. Airy is as evidently dissatisfied with the state of theory and 

using such phrases as these: ‘‘the matter, however, 
demands more mpe on;” “that obscure sub 

e production of musical ons ina by a ample blast 
of aur ;” “ ly when the Roc stole Hee 
advanced, this may be shown,” &c, Beyond the province of 
mathematical analysis his survey is keen, and with foremght of 
the results of o experiments. 

At the present date our best authorities are in effect repeating 
the aserton of Biot that ‘‘the particular properties of the 
vibrations of confined air in tubes are not yet sufficiently ex- 

maybe dc The eee influence of some slag ne 
ma: discerned ulong’s experiments - 

with vari td extmang the velocity of sound in the 


Similar nents on this 


ons of the original, 
Hon. M. Seats ath ae 


in the gas used for the 
to resort to the supposition of 
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an impurity ; it Is quite sufficient to know that an ent in 
leng h of orgin-pipe and aenal wave-length was assumed which 
dos no: exist, and that, moreover, the mechanical nature of the 
organ-pipe, and its delicate apparatus so wonderfully balanced 
for the attainment of its ends, had escaped observation. The 
admirable method of exp-nment for ascertaming the velocity of 
sound in gases, devised by M. Kundt, by means of glas; tubes 
and lycopodium seed, is free from the seme source of error; 
and, as might be anticipated, comparison shows a marked diffe- 
rence in estimates. In respect of carbonic acid gas ani hydro- 
gen gas, for instance, Dulong differs from Kundt, his estimate 
inthe one case being less by one-fifth of the whole, and the 


other more by one-fourth ; the divergence interprets itself, ındi- 
cating the relation of therr dennties to the com force, the 
unseen mechanical action at the mouth of the organ-pipe. This 
will be clear when the ‘‘air-moulded reed” is fully understood 


in its nature and functions, When the mignretism of the earth 
is perceived, the dip of the needle to the north or south of the 
equator in accord with its localisation is explained. 

‘The confession of ‘‘obscunty” amounts to a concession that 
the old theory has been found wanting, that it is madequate to 
deal with facts. Whether in dealing with the larger questions 
here brough: into discusmon, or with the mmpler class, the mere 
modifications of structure, it is equally incapeble. If, for in- 
stance, 2 stopped pipe is pierced through the stopper and a short 
open pipe inserted, say a third or fourth the er and a 
third or fourth the length, what will be the effect of this on the 
pitch? The old theory would reply, the added length would 
cause a flattening of pitch, and then will come £ proviso for 
safety’s sake, that if the change converted it mto en open 
organ pipe then the pitch would be 1aised in accordance with the 
open length . We go to Nature for her say in the matter, and find 
that the pitch is raised not flattened, cnd that the extent is about 
a quarter of atone, and that further lenzlhening of the smaller 
pipe takes back ibe piei agam just its quarter tone, If an- 
other stopped pipe 1s ed at the bac with a hole of a diameter 
a third or fourth of that of the pipe, but so that it shall be ata 
higher level than the lip or edge of the month, ın effect short- 
ening the air column by admission of external mr at a 
point, what will be the result? On the old pete meee 
expect the pitch to be er in consequence. Appealiog to the 
dat eio thet, on oe it is flattened, These re- 
sults cease to be anomalies when viewed under the new theory, 
and indeed they would be predicted with confidence as the 
necessary outcome of the conditions, 

The proposition that in an organ-pipe there is no constant 
wave-length for an asceitamed pitch, will no doubt be discoun- 
tenanced as novel and revolutionary, but it is true and will have 
to be acknowledged. A further proposition that in on open 
organ-pipe there are three different velocities speeding at dif- 
ferent rates, concurnng in every vibration, and essential to the 
synchronic ume of its note, has a still more aggiessive aspect 
defiant of law. Not so. It uw because law—‘* known law,” 
does not cover the facts, is unstable in its applications, and 18 
deficient in prevision, that there ıs room for new hypothesis 
which does not play fast and loose with nature; the utmost 
exactitude of length in an organ-pipe is as indispensable in this 
as in the older theory, but the relation is one of proportion tu a 
system, and the least and every vanation will make imperative 
suitable or corresponding modifications in other portions of the 
structure. Only a whistle, yet with more to marvel at for deli- 
cacy of organi-ation and beauty of edaptation “than is dreamt of 
in philosophy.” 

As regaids “fixity of wave-l , that charactenstlc re- 
appears in a new relation, and we s find that, allowing for 
retardation by fnction, the super-nodal half-wave of the pipe 
corresponds very closely with iength ın atmosphere. The cause 
of the displacement of node 1s involved in the physical action 
taking place at the mouth of organ pipes, the consideraton of 
which is reserved for a further communication, 

HERMANN SAUTE 
Auroral Display 

A» a few remarks on the aurora ot the 4th may be of interest 
to some of your meteorological readers I app the folowing 
notes :— 

At 6.15 P.M. on Wednesday, the 4th Inst, an aurora com- 
menced ın the northern part of the sky which gradually went 
down towards the south. 

7.15.—Semictrle from W. to E., streamers shooting up from 
it. 


7-25.—Light more diffased, a fe v streamers at N W. 
7.30—A semicircle of diffused hzhr fron WS. OE 
7-35 —Bnght line of lizht from W S.W to E; nost nnas 
7 40—A very faint irregular line of light from W.S.AV, to L 
7-45.—Diffused light. 
7.50 —Same as at 7.45. 

gain reams shooting down from zenith allrounl, Vey 
e 


8 —Brigbt at N.N. E. 
S.E. ee 
8.5.—Bnght light at N.W. No streamers. 
8.10.—Streamers at N.E 
8.15.—Streamera at S S.E. 
p No aurora perceptible. 
rom the avove, we note one peculiarity, nimy, tix uc 
aurora was chiefly in W. + E. or W.S W. anl S5 E. 
WiLL IIx, Wuobos 
Braystones, near Whitehaven, Feb 9 


[We have received letters conceraing this aurora fron severa 
other parts of the country.] + 


THE PHOTOGRAPHIC SOCIETY 


ALTHOUGH *we published last week a letter froi 
Mr. Baden Pritchard, Hon. Sec. of the Photozriph : 
Society, impugning the justice or accuracy of war o.n - 
tures on that Society, our esteemed correspondent h. 
not caused us to change our opinion. 

We have now before us the Joumal of the Socicty or 
the past year (a summer vacation of three months «w 
cepted), and certainly it furnishes premå facie evidenci of 
the most apathetic and inefficient condition which is con- 
sistent with continuous existence. The numbers contin 
eight pages each, the page little more than half the ze 
of that of NATURE, and in the whole year’s proces baz» 
there are twelve pages devoted to science, half of bis 
being a lecture by Prof. Stokes; three or four piser of 
considerable value on technical points of photosra shic 
interest, and much which the charity of any semi lea acd 
society would be largely strained in giving paper and 
ink to. 

There is no mention of scientific or omer commi te.s. 
no provision for them in the laws, no reports of inve U 1 
tions made or to be made, no notice of scicnt.tic <hocos r 
abroad or recognition of discovery at home. Mr. Piit hird 
has ro need to assure us that the body * does noti sss 
to be a purely scientriic one’-—the scientitic cle an is at, 
so far as its own record shows, is purely fortuttcus, 

But without demanding scientific labours fron < body 
not “ purely scientific,” we do not even find cvid nce of 
common activity in the research of practical pr blew , 
and if any of its members are, as Mr. Pritchard st ggusis, 
engaged in researches on the process and natur of fi'm 
best suited for transit of Venus observations, thv have 
not had faith enough in the countenance of their toc"; 
to place their labours before it, or a-k its asst auc ia 
performing them. 

Since our article appeared, the ievoluton abud.ad 
to has taken place, and that part of th 5 3 ty in 
favour of reform having a majonty at the m ttwg ap 
pointed for the discussion of ihe question, hav cused 
an amendment to the laws providing that Len: cofors ird 
the Society at large shall select its council. an t'at tie 
majority of the actual council shall not have the p serio x- 
lect for retirement such members as it sevs fit ane to deede 


Streamers N and N N.E. Ashe. 








who shall lace taen, as has actually beer the cae 
hitherto; it has also been decided that the oe siu ies 
shall rotate. These measures were, a» we ‘var: fron the 
photographic papers, strongly opposid by the coind, and 
upon being carried by a majority of 39 to 230 lae cavneil 
itself voting in the mnotty the entire body r sizned. 


As the meeting at which this stroke of sine ilar policy 
was made, was that for the election of the new mem- 
bers of council, these were enabled to -ssume the 
reins of government and prevent the, o‘herwise in- 
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evitable, total dissolution of the Society. And now 
that- the reformers have its affairs in their own 
hands, it is to be hoped thet it will begin a new life 
of efficiency, and, remembering that it owes the cause of 
its existence to the labours of Scientific men, give its most 
efficient aid to those scientific researches in which it has 
become an important element of investigation, as well as 
to those of a more technical nature which have given photo- 
graphy so great a commercial and indystrial value. And 
on the other hand we bespeak for it the aid and counte- 
nance of all scientific men whose researches are in any 
way dependent on photography, and give it, in its refor- 
pete ee Dest DE O a er ee 

which will make it as useful to Science as 
gic le to itself and its members. 


NOTES FROM THE “CHALLENGER” 


e 
"THE following contributions to the literature of the 
Expedition appearin the Cape Monthly. 
The first contribution consists of a few notes from Com- 
mander Maclear, written on the day of, of the Challengers 
departure from Simon’s Bay, and give our readers an 
idea of the work still before the Expedition :— 

On leaving Simon’s Bay, if the weather permits, 

gs and temperature will be taken on 
the bank; then sail made for Marion Island. 
This and the Crozetts will be examined ; the last may be 
occupied by the French as an observing station for the 
Transit of Venus, THen for Kerguelen Island. It is 
not likely that the weather will allow a regular series of 
soundings to be taken as hitherto, but some doubtless 
will.be taken on the 

Kerguelen’s, or laland Sf) of Desolation, will be a fertile 
ficld of exploration in every department of science, and 
as it is to be one of the stations for watching the Transit 
of Venus, special information will be collected for the use 
of the astronomers who will go there towards the close of 
we this] year. The lon iude of the island will be deter- 

by chronom measurement from the Cape, 
ey to m and with the great number of 
chronometers (1 a at Challenger has on board, the 
longitude sho determined very accurately. 

After leaving Pest, ase Macdonald Island will be 
examined, and made for a harbour there; and 
then a stretch will be made to the Ice Barrier. The in- 
vestigations in the neighbouthood of the ice are very im- 
portant, but great care will have to be taken not to get 
entangled in the ice. With steam power, and the clear 
weather there is likely to be in Fe little danger 
. need be ended. Ifthe season sho d be fine, some 
t iia a o time will be a da in this region, but if 

a a sbort stay, sail will be made for Melbourne, 

bably be reached in the end of March. 

ee yi ys there, to obtain the rates of the chrono- 

meters, we go on to Sydney to refit and, if necessary, 
dock, This terminates thesecond stage of our voyage. 

Leaving Sydney. about the middle of May 1874, and 
carrying a line of soundings to New Zealand, we next 
examine the islands about the Coral Sea and Torres 
Straits in Au 1874: New Caledonia, New Guinea, 
Arofura Sea, g in Timor, Java Sea, Macassar, 
Celebes, and reach Manilla in November. We next look 
up the doubtful islands of the Western Pacific; visit 

ew Ireland, the Solomon Islands, and Pellew, and 
Japan will be reached in March 1875. From Japan we 
_ cross to Vancouver's, and then to Valparaiso, examinmg 
- Eastern Island and Suey poe} in our course. Leaving 

Valparaiso in the end of 1875, we go through the Straits 
of Magellan to Falkland Isles, Rio de Janeiro, EREE, 
and England in the middle of 1876. 

“The other communication, of a different order, comes 


from a gallant Blue Jacket, who speaks for himself and 


‘the Challengers and their labours somewhat ee 
thus :— 


From Jack SKYLIGHT TO HIS OLD SHIPMATE 
A Lair witheut much Rhyme and with a littl Reason 
We've crowed the Line a many times in craft both great and 


small, 
And of them ’ere fish that’s thereabouts I’ve caught ’em nearly 


all. 

It aint becos I wants to boast I says as “ it is so,” 

But ’cos I think that wot is wot I’m just the bloke to know. 
et ee oo eee 
And show ‘ve larned since last we met, my beauty. 1 
I jined ihis craft last winter, got rated on her ledger 

A swabber, jobber, scrubber, a sounder, and a drager. x 
I know, aka ship, hen thls you you see you'll sey I'm flyin’ hi, 
But it's true olly-Arris is above us in the sky. 

At sea we sounds—no matter, Bill, if every blessed thread 
Aloft or low of canvas before the wind is spread, 

Init comes! And down there sv relly ute forgotten 
How many fathoms (half-inch), we kacha bottom. 
Stee die Coumopenonste at Koide tue wander E 
And then a fog* arises as is horrible to see. 

We files in all directions, like cats on houses sportin’, 

The luff cries out, the’ donkey shios, and makes'a dreadful 


snortin’— - 
It aint a ass, Bill, bat one of them inventions 
They puts a man-of-war with various intentions, 
To wit, it nicks the complement, epp ate yee acks 
More liaa o way pote andl rod 
The does the in, which is no doubt a blessi’, 
For if it had to come by hand, oh ! lord, *twould be distresain’, 


curious rating, a lot of long shore tallies 
haber genelmen, their servants, and their valleys. 
Dede yer aon ness learned bosses have coms to search the 
ocean, 
Bat for what, old son, ’twixt you and I, I’m blow’d if Trea 


notion. 
T’ve ’eard ‘em talk of Artic drift and walleys under water, 
And specs next week to find they’ve neb’d old Davy and his 


darter, 
Of course you know they're got to find the link atwoen the 


spoctes, 
Some say as there’s 2 coon aboard as liks it all to places ; 
I cannot tell, for well you know it aint the likes o’ me 
That’s got a chance like swells abaft the curus sight to see. 
The scientifick swells, old are mad on 
On getting things like what we used in Chiney sopra D 
You know thems squids and ataf we triod for catching’ thom 
there conger? 
Well, it’s the same’; but then the name is many a fathom longer. 
They seems to me to make a doal and show « great ise 
At things we've seen, Biull, many times, when first „meet 


their eyes. 
Perhape its ‘cou the s glive their fancies somewhat tickle, 
pal a baying see em home screwed up in brme or pickle. 
TG, loid yer howwe sounded, ow TIte yer bow we ngs, 

And if my life's a angel’s TIl leave yer for to j 

Wo hangs the at the yard arm to a kort of kand of bufer— 
At explanation, Bull, mi yer no 1 always Was a Gufero 

It aint a ad d neither ; for when its it streches 

And of when the 
It’s a koncetdnk, B Bi, 


All through that blessed lina, Bill, which, trifling as it seems, 
Is woes nor all the that ever hunts in dreams. 
The care that is required for to keep that line from breakin’ 


If your stationed near the donkey is a awful undertaktin’ ; 
‘The thing flies thro’ your and if stationed near the drum, 
Its safe to nab you somehow ex ox a thumb ; 


Thea there's the pipe and that raise & shout, end 
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TIN you'd almost think they’d been and caught the devil in the The fibres which come ultimately from the dorsal aspect 

trawl ; of the spinal marrow are those which inwards the 
The trawl’s for drugin’ and the work’s about the same, effect of a stimulus applied towards their ultimate termi- 
The only diff’rance I can see is that wot’s in the name. -| pation, and are aie Li called aferent, or sensory. 


A tifick genelman, our Genius on the cruise The fibres which come ultimately from the ventral 
wiined toon the eE e tables, ent thai dj fa rears spinal marrow, are those which carry an 
I don’t tumble to it much ; but, Bill, he spun a yarn ence outwards, and produce a contraction in the 
About the objeck of the cruise which I was glad to larn. ‘muscles, and are therefore called efferent or motor. 
He said ‘twas for the good of man to raise him summat higher, It'is the nervous system of the Frog, rather than any 
Since it was proved by some one that a monkey was his sire ; other set of its organs, which bas especially excited 
I don’t sce'how it follers—but he sed from wat he found interest and attention. It is especially to the relations 
There was fields of b sea woed below upon the ground; `| ster se, of the parts of this system that inquiry has been 
pe chery lite Dies we druge out of the aea i The relations, that is, of its central or axial 
War for nt good iad Cae „portion (the brain and spinal column) to its peripheral or 
That at the bottom also "twas most h dark, ei portion me nerves nee and lab ; 
Canso from twenty million fathoms once we got a curus „1 ever memorabile year 1759, m accidentally 
(He didn’t want ‘em in the dark) a Givi cece „discovered in the separated legs of certain Frogs, pre- 
He told us that we'd all be dooks when this ‘ete cruise is done ; | pared for broth, those motions produced by irritation of 
I think he was mistaken, or he meant he would be one. | the expen ete nerve of realled tivities tier thls 
A hearty : ito most. This action was long m, is 
Thare gots the pipe, my j o TI no more st present ig EAE ONE a De sere ee e Eat 
believe yours to notice a which he was a re-discoverer— 
But ax eas maost fuithfal Swammerdam as long ago as 1658 having observed such 
motions. 

They are „generally considered as demonstrating the 
purely “reflex action” of the nervous system—-theresponsive 
.| action, that is, upon m of nervous centres acted on 
by external stimuli without.the intervention of sensation. 

It is affirmed that not only will a decapitated frog en- 
deavour to remove an irritating instrument by means of 
its hind legs and feet ; but that if a caustic fluid be ap- 

ied to a spot easily reached by one foot, the decapitated 

will apply that foot to the spot. More than this, if 
that foot be cut off it will move the stump as before, seek- ' 
ing to reach the T and failing so to do, will then apply 
the other foot to- the irritated locality. 

These, and such experiments, are of course conclusive, 
if the common assumption be conceded that the brain is 
the indispensable nervous instrument of sensation. 

It may be, however, that the faculty of sensation may 
be su ved by the spinal cord without the brain, and if 
so, all these much vaunted experiments are valueless as 
regards the proof of pure reflex action, not but that they 
are of extreme interest, as showing what may be done in 
lower animals without the intervention of any i 
whatever. 

Mr. G. H. Lewes has long tontended 
bution of sensation to the brain exclusively, 
tian has recently supported and enforced si 

The latter remarks in his “ Beginnings of 
stead of accepting the popular view, that the 
organ of mind, I believe it would be nearer the 
upon the whole nervous system as the organ 

Dr. Bastian here nace the word “mind,” no 
a rational intellect but as a generic term 

chical activity. 

t may be remarked in roe that 
Messrs. and Bastian closely approx; 
they go, to that most rational belief that 
creature is whole and entire in every at 
structure so long as the latter preserves 
vital activity. 

The brain of the consists of the 
as does the brain of all the vertebrate 
man. In the form and in the pro 
however, it differs extremely from 
above all from man) and resembles 
brain of the frog (and of Batrachians 
much closer resemblance to that of 
& mammal, . 

The brain of man consists af 



























~ Jack SKYLIGHT 





THE COMMON FROG* 
; X i 
The Nervous System of tha Frog. 
THE nervous system consists of the brain, spinal mat- 
row, and nerves, i 
The whole consists of a soft, white substance, ultimately 
composed of minute threads, termed nerye-/fidres, and 
- minute round bodies called “ganglionic corpuscles.” 


consists of a rounded mass made of corpuscles and 

and itself contains a cavity which is a remnant of 
-the original canal formed by the upgrowth and overclosure 
of the walls of the primitive groove of the embryo. 

The spinal marrow (as has been said earlier), traverses 
the ait formed by the successive neural arches of the ver- 
tebree being di y continuous with the brain which it, as 
it were, continues on down the back. Like the brain, it is 
largely composed of corpuscles, as well as fibres, and 
i contains a longitudinal cavity (continuous with that 
in the brain), which 1s also the ultimate condition of the 
canal formed from the primitive embryonic groove. 

The nerves generally (which are made up of fibres) pro- 
ceed forth from the brain and spinal marrow, which there- 
fore are-called the cexéra/, or (from their position along the 
dorsal axis of the body), the arral portion of the nervous 
system. : 

All the nerves which so proceed together constitute 

- what is called the peripderai, or (because going to the 
limbs which are appendages of the trunk), the adpendicular 
portion of the nervous system. 

From the brain proceed the nerves of special sense : 
a pair, one on each side, going to the nostrils (1, the 
offactory nerves), another pair going to the eyes (2, the 
ee serves), and a third pair going to the ears within 

e skull G the auditory nerves). Other nerves go to the 
tongue and palate, ministering to taste, and agaid others 
to the little muscles (orbital muscles), which move the 
Frera in various directions, and to different parts of the 

. face. 

The nerves which come forth from the spinal marrow 
are called spinal nerves, They proceed out in pairs (one 
on each side), and are distributed to the limbs and trunk, 

Each nerve consists of fibres, of the sorts i 

respectively from the ventral (in man anterior), and the 
dorsal (in man posterior) aspects of the spinal marrow, 
gut these two kinds of fibres are distributed site by side 

© tamifications and distributions of each Deve, y 

* Coatiazed from p. s64, s% 
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and each shaped somewhat like a life preserver.. These | On to the brain of the frog from that of man it 
are the “ olfactory lobes,” and from the swollen head of | is at first sight difficult to find out the resemblances, and 
each proceed the delicate nerves of smell, 


to determine which portions of the one answer to definite 
2. An enormous pair of folded masses which form the | regions of the other. 


Pe Ce ee eee Bet aad ate ies te eee 
or hemispheres. These are so large and prepon- 
derant in man, as to hide every other of the human 
brain ‘when that organ is vi from e 


3 A relatively very small portion, but one easily recog- 





_ Fra, 69! The Brain as seen when a Vertica! Section hes been 
mado through its middle. Ae, arbor vite of ihe cerebellum; c, cere- 

brim; o, corpus callosum ; cg, quadrigemina ; f; fornix (be: 

tween tho fornix and the corpus 1s the 

module ; wes, corpus mammilars ; om, H 

gland ; Ay, body ; sv, pons Varoti; s, soft, or middle com- 

museare, ' . 3 


nised since it supports two conspicuous little bodies. Ons 
of these (Figs. 69, 70, 71, #2) is called the geneal gland, and 
_ projects more or less upwards ; the other (Figs. 69, 70,71, 
pt) projede dovawatcs and is called the situstary . 


folded brain-substance, 
placed at the lower part of the beck of the head beneath 
the hinder portion of the cerebral hemispheres. This is 
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taat the correspondence between the brain of the frog and 
that of man becomes so disguised through the unequal 
wth of different portions of the organ in the human 
brain as it advances in its growth and development. The 
same six successive portions, however, exist in each, 

I. In the the olfactory lobes acquire a much 
relative size, and they retain permanently an internal cavity 
which exists only transitorily in man. 

2. The cerebral lobes (or heres) exceed those just 
noticed but are insignificant indeed, when compared with 
the corresponding human structures. They may, however, 
be more insignificant than in the , as, for example, in 
the lamprey, where they are actually smaller than the 
olfactory lo In that the cerebral lobes of the each 
contain a cavity (the lateral ventricles) they have a charac- 
ter which is constant in all animals above fishes, they open 
by a common aperture (foramen of Monro) into the cavity 

the next brain segment behind, 

3. This third segment retains a great relative magnitude 
compared with that of man. 

4. The fourth od Fa however, consisting of the optic 

i farther relative develo 





lobes, attains a. ent, though 
isting only of two bodies instead of four, but these 
contain a cavity not found in the corpora quadrigemina of 
the human brain. 
5, The fifth segment, the cerebellum, is very small, and 






I 2 3 
FIG rs.—Brain of Bull Frog in various news 
* ; 3, Transverse bormontal section : 


» €, corpas striatum ; opoc 
i J, mtutary body ; r, optic lobes , 4, cerebellum, 


smalle than the same in animals both higher and 
lower in the scale; ind in the frog class, this organ may 
be said to be at its minimum. When cut it exhibits no 
tace ofan arbor vile. 

This fact has a special interest as bearing on alleged 
furctions of this portion of the brain. 

F has been asserted by some that the cerebellum minis- 
ters to the sexual functions, by others that this part co- 
orditates and directs locomotive movements, and, quite 
lately that it is related to movements of the eyes. 

The first two of these hypotheses seem to be completely 
overthrown by our frog. In the first matter there is any- 
thing but a deficiency of energy and activity, and as to 
the second, many reptiles are less actlve and continuous 
tan the frog in their locomotive efforts. As to the third 
hypothesis, ıt should be remembered that the eyes of the 
Fog are large and very moveable, as also that they re- 
qure a power of ready adjustment to enable the animal to 
secire its insect prey. 

6. The sixth aad ined segment of the brain, the medulla 
oblotgata, is also relati large, and is exposed to view 
through the rudimentary opment of the cerebellum 
which, as has been said, overlaps it in man.’ i 


mus; s, pineal gland 
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It has been already said, that in man and the higher ani- 
mals there are nerves supplying the orbital muscles and 
different parts of the face. 

The eyeball in man is moved by six little muscles, four 
straight, (the recti) and two obligue, one being the upper, 
the other lower, oblique. 

Now a nerve called the ‘Aird, because it follows the first 
two (olfactory and optic) goes from the brain to all the 
orbital muscles except the upper oblique and the outer 
rectus. 

Another nerve, the fourth, proceeds to the upper oblique 
muscle only. 

The ‘fifth nerve is a very large one, and supplies the nose, 
tear-gland, eyelids, upper and lower jaws, tongue and teeth. 

_ The sixth nerve is a very small one ind being exclu- 
sively applied to the outer rectus muscle of the orbit. 

The seventh nerve is, in part, the auditory nerve in part 
it sends fibres to the face. e 

_ The eighth nerve is a very complex and con- 
sists of, at least, three nerves united er, all arising 
from the medulla oblongata. It sends branches to the 


parts about the ghroat, as well as to the organ of voice, 
to the lungs, the stomach and the heart. 

_The nerves of the frog exhibit certain intermediate con- 
ditions like those we have seen to exist in various other 
parts of its anatomy. 

In the higher vertebrate animals, as in Man, the 





outer side 





the extemal , , i A 
, z the infanor oblique; Ck, chiamm of optic 
oblane, t im the third nerve, which Pe ail ike senicdea at- 
cept the superior oblique and rectus 
muscles which move the eye-ball are supplied by three 
distinct nerves termed respectively the 3rd, 4th, and 6th, 


The 5th nerve being a very e and complex one, send- 
ing branches to various parts of the head and its organs, 

ow in the frog there is no distinct 6th nerve, it being 
replaced by an extra branch of the Sth nerve. This 
modification, however, is but one step towards a condition 
which obtains in the Mud-fish (Lepidosiren), when all 
these three nerves are quite blended with one division 
(the Ophthalmic) of the fifth nerve. 

Again in the higher Vertebrates, as in Man, the 8th 
nerve is a very large and complex one, and distributed as 
in him. It is also so distributed in the adult frog. 

In the tadpole, however, this nerve shows a very diffe- 
rent arrangement. After issuing from the skull this nerve 
sends a branch down the outer side of each branchial 
arch and then gives off a very long one, which extends 
laterally, #.¢. along the side of the body and tail 

Nothing like this exists in any Beast, Bird or Reptile, 
but when we come to the class of Fishes we encounter a 
precisely similar state of things, Here we find the eighth 
nerve sending a branch to each branchial arch, and 

iving off a great nerve proceeding along the side of the 
ody and tail, and on that account named the nervis 
lateraits. à 
ST. GEORGE MIVART 
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`- THE INDUCTION TUBE OF W. SIEMENS 


“A TRANSLATION froma French periodical, La Na- 

ture, of an article on.“ Tubes for silent electrical dis- 
charges,” appears in NATUREOf Jan. 29(voL ix. p. 244). After 
referring to the action of the electric spark upon oxygen 
gas, the author of the article continues : “For the pur- 
pose of more easily obtaining ozone, M. Houzeau has 
recently constructed an apparatus worked by a Ruhmkorff 
coil, in which there are no longer sparks, but only dark 
discharges—efftsvia—far more efficacious in the pro- 
duction of modified oxygen.” Again, it is said, that M. 
Houzeau “has recently devised an apparatus for the 
preparation of ozone, which is spreading rapidly among 
the laboratories, and which has already yielded very re- 
markable results.” A description of the apparatus is then 
- given; further on, it is said, that “ M. Houzeau is not the 
‘only one who made use of the tubes whose structure 
he has made known, but that M. Boillot, a writer, it 
appears;” well known to the readers of the Moniteur, “ 
made some further propositions about them; and lastly, 
that M.A, Thénard” (whose investigations constitute the 
main subject of the article) “has brought to bear on the 
` construction of the tubes a further modification which 
makes them still more efficacious.” A description and 
drawing of the apparatus of M. A. Thénard is given. 
Those who are unacquainted with the facts of the -case 
will be surprised to learn that the invention thus publicly 
announced, although, doubtless, in vas le deserving of 
the highest praise, was not made elther ty M. Houzeau, 
M. Boillot, or M. A. Thénard, but is smply a somewhat 
clumsy form of the Induction-tube devised by W. Siemens, 
which is described in his “Memoir on Electrostatic In- 
- duction,” contained in Poggendorf’s Annalen, for 1857 
(vol cii p. 120). 

This Induction-tube is one of the most as 
well as simple instruthents, of chemical research which 
has ever been devised ; enabling us, by the action of 
electricity, to effect changes in the composition of gases 
_ which may be” compared with the chemical changes 

effected in liquids by the agency of the voltaic battery. 
A few words in 
terest the readers of NATURE. 

The simplest form of inductlon-apparatus consists in 
two thin glass plates, of which one side is coated with 
tin-foil, and which are so that the uncovered 
surfaces are parallel to one another, and separated by a 
uniform, narrow interval of about one or two i- 
metres filled, say, with air. If this apparatus be charged 
with electricity by a sufficiently charged Leyden jar, at the 
moment of thé the air the plates becomes 
luminous, and the same nit Seino is presented when 
the apparatus is discharged. To produce this effect, 
however, the apparatus must be charged beyond a certain 
limit, determined, in each case, by the special arrangement 
of the apparatus and ‘the materials employed in its con- 
struction, Now, if the two plates of tin-foil be Teneo. 
tively connected with the terminals of a apir - 
korf’s coil, the a tus is sticcessively charged with 
electricity and disc ; these operations being alter- 
nately repeated in such rapid succession that the air, in 
the interval between the plates, appears permanently 
luminous, We have, moreover, evidence of the occurrence 
in this interval of chemical changes determined by the 
electric action, in the odour and Skarit te properties 
of ozone which may be recognised in a current of air or 
oxygen compelled to between the plates, The con- 
clusion drawn by Siemens from this experiment is, 
that the electric polarisation of the particles of a 
dielectric cannot be carried beyond a certain point; 
parties 1t at be atopei raga papers sere 
in the is point, the excess 
cain or EAA appears in the form of the 


ion of the instrument may in-. 


dynamical phenomena occurring the 
namely, light, heat, and chemical ý p 

Poggendorf’s Annalen, 
loc. ctt., p. 119). 

Now it is evident that in this 
arrangement the two sheets of glass - 
may be replaced by two concentric 
cylinders of glass, the interior of the 
inner cylinder and the exterior of 
the outer cylinder being coated with 
tin-foll, as in the case of the 
It is precisely this change which 
is effected in the inductioh-tube of 
Siemens, but with the additional 
advantage that in the induction- 
tube a regular flow of the to be 
operated upon may be tained, - 
that the experiment may be made 
at any required temperature, and 
the gaseous products of the experi- 
ment collected for examination. 
The construction of this induction- 
tube’ will be readily understood 
from the annexed drawing (taken 
from Pogg. Ann., loc. cit, where 
the ring shows the horirontal sec- 
tion of the tube, 

If the reader will be at the 
trouble of comparing the descrip- 
tion of the tube of M. Houzeau 
and the drawing of the tube of M. 
A. Thénard, with the description 
and drawing of the induction-tube 
of Siemens he will be satisfied of 
the substantial identity, both in 
principle and construction, of these 
pretended novelties with that inven- 
tion. At the same time if the 
statement of these ridiculous 
tensions were limited to those made 
in the article translated in NATURE, 
voL ix. p. 244, they would hardly 
be worthy of notice, but this is not 
quite the case, The induction-tube 
of Siemens under the title of “ the 
tube of M. Houreau,” is bein 
rapidly acclimatised as a Fren 
discovery. In the article on ozone 
contained in a recent number o 
the “Dictionnaire de Chimie, 
which bears evidence of being the work of a highly 
competent writer, where we might expect to find a campre-" 
hensive treatment of the subject, a similar lapse 
We have too, a drawing of the tube of M. Houzeau 
which is described as “a happy modification of the tube 
M. a but not a word is said about Siemens, the i 
ventor of the tube, whose name is spy are ped. 
similar instances might be brought sete which 
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afforded an opportunity of rectifying these mistakes but 
of which no advantage has been taken. I have therfore’ 
ventured to make these remarks, not only I ma in 
the interest of justice, but also, having m: è- 
many experiments with the induction-tube of Siemens, 


I have learned, pe more than others to appreciate 
its value and fi mipeitandes a special debt of grattu 
to the inventor. B. C. BRODIE 







RECENT RESEARCHES ON TERMITES 
HONEY-BEES 

THE accompanying- letter, j 

Muller, in Southern B is so int 

appears to me well worth ishing in NATURE / His 

discovery of the two mature forms of Termites,’ 
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and of their habits, is now published in Germany ; never- ' that they are by no means intermediate between hive- and 


theleas few Englishmen will have as yet seen the 
account. 

In the German papere justly compares, as far as func- 
tion is concerned, the winged males and females of the 
one form, and the wingless males and females of the 
second form, with those plants which produce flowers of 
two forms, serving different ends, of which so excel- 
lent an account has lately appeared in NATURE by his 
brother, Hermann Muller. 

The facts, also, given 
the stingless bees of B 
mologists. 

Feb, 11 i 

“ For some years I have been engaged in studying the 
natural hi of our Termites, of which I have had more 
than a dozen living species at my disposition, The several 
species differ ah more in their habits and in their ana- 
tomy than is erally assumed, In most species there 
are two sets ot neuters, viz, labourers and soldiers ; but 
in some species (Calotermes Hg.) the labourers, and in 
others (Anoplotermes F. M.) the soldiers, are wanting. 
With respect to these neuters I have come to the same 
conclusion as that arrived at by Mr, Bates, viz that, diffe- 
tently from what we see in social Hymenoptera, they are 
not modified imagos (sterile females’, but modified larve, 
which und no further metamorphosis. This accounts 
for the fact observed by Lespés, that both the sexes 
are represented among the stemle (or so-called neuter) 
Termites. In some species of Calotermes the male 
soldiers may even externally be distinguished from the 
female ones. I have been able to , in almost all 
our species, the fact already observed by Mr. Smeathman 
a century ago, but doubted by most subsequent writers, 
that in the company of the queen there lives always a 
king. The most interesting fact'in the natural history of 
these curious insects is the existence of two forms of sexual 
indrviduals, in some (if not in all) of the species. Besides 
the winged males and females, which are produced in vast 
numbers, and which, leaving the termitary in large 
swarms, may intercross with those produced in other 
communities, there are wingless males and females, which 
never leave the termitary where they are born, and which 
replace the winged males or females, whenever a com- 
munity does not find in due time a true king or queen. 
Once I found a king (of a species of Eutermes) living in 
company with as many as thirty-one such complemental 
females, as they may be called, instead of with a single le- 
gitimate queen. Termites would, no doubt, save an extraor- 
dimary amount of labour if, instead of raising annually 
myriads of winged males and females, almost all of which 
(helpless creatures as they are) perish in the time of 
swarming without being able to find a new home, they 
raised solely a few wingless males and females, which, 
free from danger, might remain in their native termitary ; 
and he who does not admit the paramount importance of 
intercrossing, must of course wonder why this latter 
manner of reproduction (by wingless individuals) has not 
long since taken the place through natural selection of 
the production of winged males and females. But the 
wingles individuals would of course have to pair always 
with ther near relatives, whilst by the peen of the 
winged Termites a chance is given to them for the inter- 
crossing of individuals not nearly related. I sent to Ger- 
many, about a year ago, a paper on this subject, but do 
not know whether it has yet been published. 

“ From Termites I have lately turned my attention toa 
stii more interesting Aries of social insects, viz, our 
stingless honey-bees (Melipona and Trigona). Though a 
high authority in this matter, Mr. Frederick Smith, has 
lately affirmed, that “we have now acquired almost a 
compete history of their economy,” I still believe, that 
almosi all remains to be done in this I think 
that even their affinities are not yet well established, and 


Fritz Muller with respect to 
il will surprise and interest ento- 
CHARLES DARWIN 





humble-bees, nor so nearly allied to them, as is now gene- 
rally admitted. W: and hive-bees have no doubt 
independently ired their social habits, as well as the 
habit of constructing combs of hexagonal cells, and so, I 
think, has Melipona. The genera Apis and Melipona 
may even have separated from a common progenitor, 
before wax was used in the construction of the cells; 
for in hive-bees, as is well known, wax is secreted on 
the ventral side: in Melipona on the contrary, as I have 
seen, on the dorsal side of the abdomen ; now it is not 
probable, that the secretion of{wax, when once established, 
should have migrated from the ventral to the dorsal side, 
or vice vers. 

“The ances of the hive-bee fixes her eggs on the 
bottom of the empty cells ; the larva: are fed by the la- 
bourers at first with semi-digested fi and afterwards 
with a mixture of pollen and honey, and only when the 
larvee are full grown, the celfs are closed. The Melipone 
and Trigo on the contrary, fill the cells with semi- 
digested food before the eggs are laid, and they shut the 
cells immediately after the queen has dro an on 
the food. With Rive-bees the royal c in which the 
future queens have to be raised, differ in their direction 
from the other cells ; this is not the case with Melipona 
and Trigona, where all the cells are vertical, with their 
orifices turned upward, forming horizontal (or rarely 
spirally ascending) combs. You know that honey is 
stored by our sung bees in large, oval, irregularly 
clustered cells ; and thus there are many more or less 
important differences in the structure, as well as in the 
economy, of Apis and Melipona. 

“My brother, who is now examining carefully the ex- 
ternal structure of our ies, is surprised at the amount 
of variability, which the several species show in the 
structure of their hind legs, of their wings, &c., and not 
less are the differences they exhibit in their habits. 

“I have hitherto observed here 14 species of Melipona 
and Trigona, the smallest of them scarcely exceeding 2 
millimetres in length, the largest oe about the size of 
the hive-bee. One of these species vepe a parasite 
within the nests of some other species. I have now, in 
my garden, hives of 4 of our species, in which I have 
observed the construction of the combs, the laying of the 

&c., and I hope I shall soon be able to obtain hives 
of some more species. Some of our species are $o elegant 
and beautiful and so extremely,interesting, that they would 
be a most precious acquisition for zoological ens or 

hot-houses ; nor do I think that it would be vay 
dificult to bring them to Europe and there to preserve 
them in a living state. als 

“If it be of some interest to you I shall be glad to give 

ou from time to time an account of what I may observe 
in my Melipona apiary. 

“ Believe me, dear Sir, &c., 

“ FRITZ MULLER” 


MARS* 


i bags the, previous article were mentioned some of 
Professor Kaisers conclusions. We are induced 
to add a few further remar from their eral 
applicability. The delineation of the heavenl es, 
he says, is always a very difficult task, especially when, 
as in the case of Mars, we have to deal with fea- 
tures more or less indistinct, delicately and gradually 
shaded. With the most powerful telescopes the disc is 
but small; and on it we find a mass of ul-defined and 
frequently very feeble spots, which require close attention 
for their disentanglement, and it is hard to obtain a clear 
conviction as to the outlines and shadings that have to 
be drawn. The difficulty is much increased by the inces- 


* Continued fram p. s8. 





sant undulations of the air; and in the seldom-recurring 
moments of stillness so muck under good circumstances 
-is visible, that even the best artist cannot draw it all in 
half an hour, a period during which, usually there are but 
arare tranquil glimpses, and after which the planet 
ve materially changed its aspect on Tanon 


Pen ree ani cee Wini p aad 7 Viini; 
- it requires great practice to represent it faithfully ; an 
whoever has had ce of the difficulties of 


such designs will have but a Hmited confidence in the 
various portraits ar the supposed changes that they repre- 
sent. As a further illustration of these difficulties he 
refers to the Pind, Tapat is De Dy 
Rosse, Lassell, an ommov co ve 
added Herschel II.) ; or the its given by Bond, and 
others, of Donati’s Comet. He might have cited, had he 
kaaa of ig Tick omaga remark os toe tln corona 
- (where, however, these es are heightened ve 

excitement of the moment), that “the drawings 
persons stand side by side differ to an peaches is 
sometimes really ludicrous, and has induced more than 
one astronomer who had not himself an eclipse, but 
snaped only from the written accounts and sketches, to 
his belief that this whole outer corona is a mere 

sub “ie ates of Ra 

justice of Kaisers remarks will readily make 
t, but they do not exhaust the subject ; some- 
thing may patapa be added as to the “ personal equa- 
of vision. Independently of mechanical defects in 
neg there are inaccuracies of perception ; and even 
if the rays have kept an cone and undeviatng 
` course to the retina, they do not always produce corre- 
spear impressions on the mind. ever may be 
we frequently meet with defects in the sense of 
fern oF or proportion, or inclination, or even the presence 
. of features which are hot the immediate objects of atten- 
tion. Comparisons of size are often very erroneous ; 


craftsmen well know the meaning of “a true eye ;” and 
the expression “I did not see oc i i ee Bong i hi 
with reference to a thonan bjects re- 


sentation on %he retina Ge al the} ig ares le. 
It is in these respects that celestial photography is inva- 
luable as yas everything and putting everything in 
its proper rpa pare ut photography, as Kaiser observes, is 
inapplicable to the light o Another point, too, 
might have admitted of notice, Although we may cer- 


tainly, with be bafiitd in reconciling Rosse and 
we may in mind, as regards the comparison 
ai er and ee Dawes’s important 


to the effect that a certain relative proportion of 
Heer and power may be essential to the visibility of some 
classes of difficult objects. 
. Without subscribing mplicitly to the whole of Kaiser’s 
views, some of which admit of doubt—as, for instance, 
when we contrast his assertion that the spots are never 
sharply defined, with the clearness and keenness of outline 
occasionally recorded Lockyer and others-—we may 
"well admit their n Pitti But we find it more 
difficult to accompany him in his inferences as to the 
planet’s physical constitution, 
- The earth-light upon the moon having been found by 
ee icuous when it ed from the 
here of our globe containing the largest amount of 
mad, implies that it has hence been inferred that 
i it is difficult for us not to imagine other planets con- 
stituted like our own), the brighter and darker partions of 
Mars are equivalent to land and water. Whether such 
an opinion may have been arrived at in this circuitous 
. way or not, it seems a 4 ahr Se without any reference 
to lunar appearances. e eminen = ive power 
of water is well known ; even a thi seven feet 
will, it is said, diminish’ the incident Tight by one-half; 
and below 700 feet it is quenched in unbroken darkness ; 
and TAC Anat of aiue igi reflected from its surface 


-Mars appears to be, 


would be incénsiderable, while the solar image at thé 


distance of the Earth would be too minu iniit in All prob 
bilty, to be visible. This reasoning seem fairly 
to hold its ground against that of he Leiden astronomer, 
who does not believe that seas so looked upon would show 
such innumerable gradations in tone, or be go invariably 
il-defined at their edges, while the same telescope gives 
S sharpness to the polar snows. He goes in fact so 
to say that if we may form any conclusion from 
it is, that they cannot resemble seas such as 
pa owe ut as to distinctness of boundary, his experi- 
ence is not accordant with that of other excellent ob- 
servers, especially Lockyer, who remarks that “ the effect 
of a cloudless and pure both here and on’ 
that the dark portions of the planet 
become darkest and most distinctly visible; the coast- 
ines (if I may so call them) at such times so hard , 
and that (as has been mentioned by Mr. Lassell) . 
it is quite impossible to represent the outlines faithfully, 
A more natural inference, it seems to the writer, would ° 
be that these fluid masses contain large areas of very 
slight depth, that the edges are in many places .very 
shelving, and ey they may be the more trans- 
t from the ce of-salt, Other astronomers, 
tells but without mentio their names, have 
reversed the idea, and thought the to be 
seas, but they do not thus AARET e his objections on the 
score of definition, nor the dusky tracts which 
some of the ie bright expenses contain. He has ‘per- 
haps got hold of a more substantial difficulty in the aspect 
of the north ion, where the white spot is often 
encom; sg a widely-éxtended dark zone with many 
gradations of tint. The width of this belt, very ay pat 
when foresh i a kG tS Gees Ae 
variable: Beer and Madler ascribed it to non-relec- 
tive power of the damp surface bared by the rapidly melt- 
ing snow, On, the whole, when Kaiser considers that 
nothing is established with certainty but the existence of 
an atmosphere and the connection of the polar spots with 
the seasons, we hesitate to follow him; and we should 
prefer the conclusion of Phillips, adopted by Lockyer, 
that “over a ent basia of brigh: and deskr tracts 
a variable envelope ers and fluctuates, partially mogi- 
fying the aspect of the fundamental features, and evep in 
some degree disguising them under new lights and shades, 


which present no constancy, a peg tek vaporous atmosphere 
probably resting on a snow, and water.” 
A more protracted course of mania may ,possibly 


modify in some way this res i bap r sig a A 
gations extend, we may say nothing has‘ been dé- ` 
tected inconsistent with it. Could we be actually trans- 
ported to that far distant surface, we should probably 
find much to astonish us that we cannot so much as con- 
jecture here; it was a sound remark of Schrd 
that unity in variety is the, universal character of crea- 
tion ; and the Siaa i of Huggins has alreadyin - 
this instance confirmed it by the detection of abs ~ 
lines the cause of which is utterly unknown. Our fiture ` 
inquiries should be conducted in that impartal, 
which is equally ready to admit the indications of discre- ` 
pancy and of resemblance, and which is more 
ascertain facts than to seek their premature 
We have as rad buf a part of the inact 
: some of it 


correctly ; 
know not ; but the whole, it will never be given to us to 
understand. 

The extensive i in which Dr. Terby of Lou- 








concentrating our presen i ‘ 
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mising opposition of 1877; when, if the seasons on 

th planets are as favourable as them mutual proximity, 
we may reasonably some advance to be in store 
for us. The great object will naturally be the identifica- 
tion of the dark spots, as well as a more careful delinea- 
tion of their boundaries: attention will doubtless be paid 
towards obtaining a definitive value for the rotation ; but 
in this direction progress is not very material, as we have 
already a sufficient approximation. Those who would 
see an extraordinary instance of the most painstaking 
and protracted efforts to get rid of a trifling uncertain 
may apply themselves to the 23 pages of Kasser, in whic 
all lange of varied combinations are tried to reconcile some 
conflicting decimals of a second, for to these the question 
is reduced at last. Cassini, as far back as 1666, had fixed 
the rotation at 24h. 4om. with surprising correctness for 
his day. Herschel I. brought it to 24h 39m 21°673, 
but, as Beer and Madle: perceived, the omission of one 
rotation, and of the effects of phasis and aberration, 
vitiated the result. They in turn gave 24h. 37m. 23°73. 
Kaiser, from many elaborate comparisons, deduced a 
mean of 22°62s., but Proctor having found a value of 
22°735s. the former, who thought the English astronomers 
coimncidence> illusory, went into the whole subject afresh 
with marvellous minuteness, and got out a final mean of 
22:5318., discovering by the way some unexpected in- 
accuracies, convincing himself that the correctness of 
the best drawings has been greatly over-rated, and finally, 
in much mortified perplexity, leaving it to agi one to 
«choose his own combination. No computation, he says, 
can make us sure to the hundredth of a second ; and unless 
observations’ become very much more precise, it will be 
several centuries before such a result will be obtained : 
how much the wiser mankind would be for it, is another 
question, which we need not discuss here, But there is, 

haps, no great difficulty in divining the cause of the 
Brotesscr's troubles, Epochs of rotation could only be 
safely taken from drawings made with that special 
object, and few such pone exist; the designer 
usually either contenting himself with a general liken 
or being occupied about details, the study of which woul 
of itself render him less attentive to mere position. In 
future, these objects might be better separated; and 
while the artist busies himself with the minutia of the 
pietre the rotation-seeker should employ himself ex- 
clusively in estimating the co-ordinates of some con- 
spicuous points—a process which admits of a mean, 
taken between many proportional valuations, 

Several other desirable matters of inquiry will readily 


offer themselves. Measures of ellipticity have as yet |. 


yielded only contradictory results. The inclination of 
the axis, last deduced by Oudemans in 1852, may 
be susceptible of correction; and the excentric 
position of one or both of the snow- n and the un- 
symmetrical position of the isoth poles, would be 
matters of interesting investigation. The amount of the 
latter deviation, first measured by the elder Heıschel, 
has been given so very differently by diferent observers, 
even at the same opposition, that ıt evidently is open to 
fresh determination. The well-known colours will of 
course catch the eye; and attention may be paid to the 
question whether the green, or as others think blue, tint 
of the dark parts (which Kaiser saw as y only) is 
really, as Herschel II. implies, the mere result of contrast. 
The effect may be possibly thus heightened; but no one 
who saw one of the great seas as the writer did with a 
gin. silvered spectlum on April 4, 1871, could doubt the 
independent existence of a beautiful clear blue-grey tint, 
the more certain as a shading on another part of the 
disc was of a brownish hue: nor does it seem to have 
been noticed that no effect of contrast has been traced 
in the polar snows, The luminous and occasionally 
colo patches and segments on the limb should receive 
attention, and the position of “ Dawes’ ice-island” be scru- 
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tinised ; such a brilliant speck I witnessed at the above 
SET bat I believe in another situation. Black points 

| should be looked for, as such have been detected by 
Mitchell and Dawes ; and ıt should be noted at the tme 
of any conspicuous feebleness of the markings, whether 
the sharpneas of the mb indicates the cause to be further 
distant than our own atmosphere: and in general the 
“ daily—nay, hourly—changes in the detail and in the 
tones of the different parts of the planet, both hght and 
dark,” described by Lockyer, should be carefully watched 
and recorded ; 





“In tenui labor ;” 
nevertheless, none of these little matters will be con- 
sidered insignificant by those who love to behold in such 
things the footsteps of Creative and Upholding Power. 
T. W. WEDD 








NOZES 


WE have received some interesting notes of thg work done by 
the eminent Russian explorer, Dr. von Miclucho-Maclay, which 
we hope to publish next week. Contrary to the advice of every- 
one, this intrepid trafeller and true devotee of Science 18 deter- 
mined upon agan visiting the east coast of Papue. When his 
researches here are complete he intends to visit some of the islands 
of Polynesia and certain parts of the coast of Australia This, he 
calculates, will take up five or six years The Governor of the 
Dutch East Indies, like a true man of Science, had given Dr, 
Maclay, for the last six months, roomy and comfortable quarters 
in his palace at Buitonrovg. It would be well if all in high 
position would imitate this kind of ‘' patronage.” 


THE Meteorological Committee of the Board’ of Trade have 
resolred to commence the issue of lithographed copies of the 
twenty-four hourly tabulated readings, taken at their seven ob- 
servatoties, for every element which is observed continuously, 
commencing with January 1, 1874. The sheets will be issued 
quarterly, and the issue will be a limited one. The subscription 
for a copy is I} per annum, to cover a portion of the expense of 
pioduction. The sheets will not be distributed with the publica- 
tions of the office. 


M. L. QUETELRT, the founder and director of the Brussels 
Observatory, died in Brussels on Monday night, aged 77. Ile 
leaves a son, M. Ernest Quetelet, who inherits the scientific 
enthusiasm of his father. s 


THE letter which has been received from Consul Pndeanx, 
and the extract from Cameron’s letter published in the Academy, 
adds but little to the details we gave some time ago concerning 
Livingstone’s reported death. Lake Bemba is identified by 
Consul Prideaux as Lake Bangweolo, and a letter from the Arab 
Governor of Unyanyembe fixes the spot where the great 
tiaveller died at Lobisa. A letter to Dr. Petermann from 
the German African taveller and Austnan Consul at Zan- 
zibar, Mr. Richard Brenner, merely repeats the statements 
already known. Dr. Kirk, under date Feb. 12, writes io the 
Academy as follows :—‘' This morning I have heard indirectly 
from Zanzibar, and find people there who could judge, sull 
question the truth of the story ot Livingstone’s death. Like 
us, they see nothing but native report to base it on.” Let us 
hope that this is the real state of the case. As Zannbar and 
Ujyi are at present at peace it is expected that there will be 
no difficulty in getting the Doctors valuable journals, It 
is gratifying to see from Mr. Markham’s letter in yesterday's 
Times that through Sir Samuel Bakers determined energy, 
the route to Zannbar has been virtually opened up from the north. 


Tue letter above referred to from Consul Brenner, states that 
a German botanist, M. Hildebrand, has been preparing, fora 
year past, to undertake a journey into the interior of the Galla 
country and Somali Land. 





312 


aa amas 


NATURE 


[Feb 19, 1874 








A SHORT course of Lectures on the Growth of Physical 
Science during the last twenty-five years, is to be given at the 
request of a number of gentlemen in Edinburgh, in St. Ge orge’s 
‘Hall, by Prof. Tait, of the University of Edinbugh. The first 
lecture is to be given to-day. 


AT the Annual General Meeting of the Glasgow Geological 
Society, on Thureday last, Sir William Thomson gave an ad- 
dress on ‘‘ The Influence of Geological Changes on the Earth’s 
Rotation.” We hope to be able, very soon to gire an abstract 
of this address. 

THE Timers annotnces that the following arrangements have 
been made in coasequence of Mr. Henry Cole’s retirement last 
year from the post of Secretary of the Sclence and Art Depart- 
ment and Directdr of the South Kensington Museum: —Sir 
Francis Sandford, Secretary of the Education Department, will 
_ also be Secretary of the Sclenge and Art Department; Major 
Donnelly, R. E, Official Inspector for Science, will be Director 
of Schools of Sclence and Art and affiliated institutions ; Mr. 
Norman MacLeod will remain Assistant Secretary of the Science 
and Art Department; and Mr. Philip Cunliffe Owen, Assistant 
Director of the South Kensington Museum, will be the Director 
of that Myseum. ~ 
'Pror. HELMHOLTZ bas communtrated to the Academy of 
Sciences of Berlin a paper on ‘‘The Direction of Balloons,” in 
which he enters intoa number of elaborate calculations, In his 
calculations he directs attention only to the relation between 


: ` the force and the weight, and supposes that the moans at our dis- 


posal will enable us to construct the envelope of the balloon and 
its motive power. But, Prof. Helmholtx says, ‘‘ it appears to me 
‘that here there exists a great difficulty in the way of execution, for 
the solid parts of the machine do not preserve the necessary 
“solidity when they are much enlarged, althongh they continue 
to be geometrically similar ; they then must be made thicker, 
and consequently heavier, To obtain the same effect with small 
motors at great speed, there is a loxs of work. Wo can only work 
economically with motors of large surface urged by a 
motion slow. Ond of the great practical difficulties 
wil] then be to obtain the necessary dimensions without overload- 
ing the balloon.” 


Pror. EL A. Newrowm thus criticises the Report of the British 
Association Committee on Upits in the March number of Si- 
mias's Journal :—The dyne or unit of force which is proposed by 
the comuittee is to be a new unit of the same nature as a gram- 
weight, or the earth’s attraction for a gram-mass, und having no 
commensurable ratio with it, Now our simplest and most useful 
ideas of force are derived at once from weight It seems to us 
that, of necessity, this will always be the case. Probably the 
learned committee have no expectation that even among’ scien- 
tific men the new units will entirely replace what thoy call the 
vulgar ones, If, then, their recommendation is accepted, we 
shall-create for certain departments of mechanical science new 
uńits of force and energy which sre in no useful ratios to those 
used in other deperiments of science, and by people at large. 
Is there not some way of avoiding this great evil? Societies are 
formed and sustained whose main and most worthy object is to 
get rid of such confusions, We thik the proposed units should 
be stontly challenged to show a necessity-for their being. We 
do need, it may be added, a new same for the earth’s attraction 
upon a gram of matter at some fixed place, The words gram, 
pound, ton, &c., have had to do bervice in two different senses, 

„that is, as mass, and as force. If any good word could come 
into use that shall express the earth's attractive force for a gram 
of matter at some place that may be agreed upon, it would meet 

a real want. 


THE colection of Humming Birds of the late M. Jules 
Bourcier isto be sold by suction at Paris on March 2 M. 





Bourcler’s collection of these birds was, a few years ago, the 
best and’ most complete in existence, embracing numerous types ` 
of the specles described by the French naturalists, and speci- 
mens collected by himself during his residence in Ecuador as 
French Consul. 


“Ma. A. 5. Napier, of Owens College, Manchester, who has 
been elected to a Natural Science Scholarship at Exeter College, 
Oxford, received the first part of bis science training at Rugby. 
Mr. W. E Hoyle, of Owens College, bas been elected to a’ 
Natural Science exhibition in the sume College. 


THE Japanese Government hare, through their Legation in 
London, appointed Mr. R. Routledge, B. Sc., F.C.S., to the 
Professorship of Chemistry and Physics in the Imperial College 
at Yeddo, Mr. Routledge was formerly of the Owens College, 
Manchester, where he studied Chemistry under Dr. Roscoe, and 
afterwards took high honours at the University of London, 


We gladly call attention fo the action taken by the British 
Association, ‘‘ Boulder Committee,” under its secretary, the 
Rey. H. W. Crosskey. A large printed form has been prepared, 
with a set of well-drawn up questions, and spaces for the answers 
of those who may be inclined to assist the Committes in thelr 
praiseworthy work. Copies of this form may be obtained’ by 
applying to Mr. Cromkey, 28, George Road, Birmingham. 


A TELEGRAM from Cairo announces that Dr, Beke has 
succeeded in discovering the true Mount Sinal It is smid to be 
situated one day’s journey west of Akabe, is called by, the Arabe 
the Mountain of Light, and is 5,000 ft. high, On the summit 
were some sacrificial remains of animals. 


Miss FRANCES STRICKLAND, of Appleby-court, Tewkesbury, 
‘has offered to found at-the University of Cambridge a curatorship 
of the Ornithologiéal collection formerly belonging to her brother, 
Mr, H. F. Strickland, F.R.S., and presented to the University 
in 1867 by his widow. Miss Strickland proposes to endow the 
office with a permanent stipend of 150% per annum, The prin- 
cipal conditions attached to the gift are the curator be 
appointed by the foundress during her lifetime, and afterwardsby 
Mrs. Catherine Strickland, and, on the decease of these two 
ladies, by the superintendent of the University Museums of 
Zoology and Comparative Anatomy, but in each case with the 
consent of the Vice-Chancellor, That the curator is to be 
subject to the autharity of the superintendent of the museums, 
and that his first duty be the proper custody and efficient pre- 
servation of the Strickland collection, making an accurate cata- 
logue of it, so that the collection be of the gueatest service to 
Science. lle would be required to reside in the University ; and 
in case of the abolition of the office of superintendent of the 
museums the curator shall be appointed -and removed by the 
Professor of Zoology and Comparative Anatomy with the con- 
sent of the Vice-Chancellor, The Council of the Senate re- 
commend the acceptance of Miss Strickland’s Hberal offer, 


On this day week there passed from among us a coun'ryman 
whose power has been but too little and far too Hitle 
by ourselves or other European nations. Sir Francis 
Pettit Smith was, to all intents and purposes, the discoverer of 
the screw-propeller, a method of progression as practically adyan- 
tageous as it is theoreticallyfperfect ;- nevertheless, the benefits 
which he has derived from his indebted countrymen are bat a 
paltry annuity and an equally insignificant decoration, Con- 
sidering the little enceuragement given by our Government for 
first-class work, it is really a matter of surprise that any should 
be produced at all. 
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Aq the meeting of the Academy of Sciences at Paris, on 
Feb. 9, the candidates to be recommended to the Minister of 
Public Instruction for the chair of Comparative Embryogenesis at 
the College of France, were balloted for. The names of MM. 
Gerbe, Balbiani, and Dareste, were presented to the meeting, 
and the result of the voting was to select the two former gentle- 
men as the Academy's nominees for the post. 


CAPTAIN S, P. OLIVER writes us concerning a meteor-cloud 
which he observed at Buncrana, Co. Donegal, on Feb. 5, at 
abont 9.10 P.M. local ime. Ho saw what he at fust thought to 
be a comet’s tail, viz, » broad band of silvery white and luminous 
cloud extending in an arc from S.E. by E. to N.W. by W., as 
near as he could jiidge, from horizon to horizon, but tapermg 
towaids the extremities. The apex of this arc, which was 
some four or five degrees in width, was as nearly as possible on 
the meridian at about 80° elevation from the horizon. The band 
pamed within three or four degrees above the upper stars of 
Orion, Through this luminous cloud the: stars shone brightly. 
The edges appeared well-marked, and there was no appeer- 
ance of that serpentine track into which meteor-clonds frequently 
dissolve. Several “ahooting-stars” were visible the same 
evening. One especially he noticed which seemed to come 
from a radiant point at, the S.E, extremity of the above-named 
cloud. 


Messra. SAITH, ELDER, and Co. have a new edition of Mr. 
Charles Darwin’s work on the ‘Structure and Distribution of 


Coral Reefs ” in preparation, 


MICHELET, the celebrated historian, who died within the last 
few days at Cannes, aged 76 years, has written a few sensational 
books on natural history, ‘‘L’Ouean” end“ L’Insecte”” had 
an immense circulation, although their real scientific value was 
very mall. 

M. Ruinwo rp, one of the largest Parisian scientific pub- 
lishers, is just publishing a translation of Haeckel’s “ History of 
Creation.” It is prefaced by M. Charles Martin, one of the 
most celebrated conespondent members of the French Institute. 
Consequently Darwinism ıs not to be considered as having been 
extinguished in France by the last rejection of Darwin by the 
Academy. Nether will the success of Haeckel’s great work 
be paralysed by the cry of no more Germamsm raised in certain 
quarters. 

Cart. MoucHeEz, who has been sppointed the chief astro- 
nomer for St. Panl’s station an the Venns Transit Expedition, is 
publishing, at the expense of the French Admiralty, a map of 
the Algerian coast on the scale of ryyyyy. The survey was executed 
on anew plan and only lasted 18 months. Although Algeria 
extends about 750 miles east-west, M. Mouchez has determined 
all his stations by a serles of triangulations executed on shore, 
independently of the situation of his boats or ships. 


For some years past much mterest has been excited in the 
United States in reference to the erection of a large telescope, and 
possibly 2 complete astronomical observatory on the high por- 
tion of the Rocky Mountains, As preliminary to this, a number 
of careful examinations have been made of the optical qualities 
of the atmosphere in various portions of the Westem country. 
OF these special Interest attaches to the expedition of Professor 
Davidson of the Coast Survey, whose report to the Cal- 
fornia Academy of Sciences, states that the meteorological tables 
kept at Summit Station, on the Sierra Nevada, 7,042 feet above 
the sea, during the year ending November 1867, show that out 
of 358 days and nights only eighty-cight were cloudy, nearly all 
of these occurring in the winter months, during which the mow- 
fall was about forty-five feet, the winter not being unusually 
mild. The summer weather is very pleasant, the nights cool, 
and the atmosphere wonderfully clear, The mountain fianks are 


covered with verdureduring the summer, and there is frecdom from 
great clouds of dust. Prof. Davidson says that, owing to the 
steadiness of the atmosphere, observations et this elevated point 
would in one or two nights.be of greater value than the results 
of six months’ observations at lower stations. Higher and per- 
haps more desirable positions exist in the immediate neighbonr- 
hood of Summit Station; and the interest excited by Prof. 
Davidson’s report probably has, to a considerable extent, influ. 
enced the determination announced in a recent letter of Mr. J. 
Lick, the well-known millionaire of San Francisco. This gen- 
tleman has indicated m a letter to the California Academy of 
Sciences, and ggain in a letter to Prof. Joseph Henry, his desire 
to establish an observatory in the best posable location, and 
provide it with the largest and finest astronomical instruments, 
He proposes to this end to set aude one million dollars as a 
permanent endowment fund. This is a monument and a renown 
which few are rich and wise endugh to achieve for themselves, 
and it 1s greatly to be hoped that the founderef the Lick Ob- 
servatory may live to enjoy the congratulations of his State and 
country. - > 

ProF. JAMES ORTON, of Vassar College, N.Y., hasjust returned 
to the United States from South America, where he has been 
engaged in a second exploration of the Amazons. The general 
object of his recent travels in South America, was to supplement 
his expedition in 1867, when he crossed the continent from 
west to east, vif Quito and the Nipo wildemess. His route 
in 1873 was up the Amerons from Para to Yurimaguas on 
the Hoallaga River; thence up to the Paravapura and its 
tributary, the Cachiyeen to Balsa Puerto ; thence over the Icnto 
Vange on foot to Moyobamba ; thence acicas and among the 
Andes to Chechepoyas and Cayamarca, croming the Upper 
Mavafion, or Balss, and striking the coast at Pacasmayo ; 
thence to Lima and its immediate region; thence to Mollendo, 
Areguipa and Puno on the shore of the Lake Titicaca. He was 
the first traveller to pass from the Pacific to the Lake by the 
railway just finished by Mr. Meiggs, The prime object of his 
explorations was to study the physical geograyfhy, geology and 
topography of the Amazons, On these points he obtained a vast 
amount of new and reliable information. He found that the 
Upper Amazon (Marefiora), has been grossly misrepresented in 
all the more recent maps of Peru. He made everywhere, but 
especially in Northern Peru, largescollections in natural history, 
to thow light upon the distribution of enimal life. Prof. Orton 
will condense the results of his expedition in a work on the 
Physical Geography, Natural History, and Commercial Re~ 
sources of the Valley of the Amazons 


Frusu advices to January 11, received from the German 
explormg expedition in the Lybian Desert, under Gerhard 
Rohlfs, announce that the expedition had reached the important 
oasis of Dachel, containing 17,000 inhabitants, Valuable geo- 
graphical discoveries had been made, and aix maps of tho 
country hed been taken. 


THE metrical system has just been (adopted in Germany for 
the measurement of distances. The official papers have published 
the order with decrees that henceforth the kilometre shall replace 
the Prussian mile. 


THE additions to the Zooldgical Society’s Gardens during the 
pest week include a pair of Coatia (Vases nasca) from South 
America, presented by Mr. W. P. Chambers ; an Egyptian Fox 
(Cassis niloticus) from Port Seid, presented by Mr, J. T. Keane ; 
a Bonnet Monkey (Macacns radsatus) from Indis, presented by 
Mr. R. Wilkinson ; a Great Kangaroo (Macropus giganteus), 
born in the Gardens ; five Branched Sea Horses (Hippocampus 
ramulosus) from the coast of France, purchased ; a Capybara 
(Bydreckarus capybara) from Rio Negro. 
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SCIENTIFIC SERIALS 


. In the Journal of Botany for January, there is no of 
general interest, the Mlustrat: being that a Lew 
moss Tortula inchnaata. Mr. J. G. er describes 2 

number of new or little known capsular ophyllous Liliacess 


Astronomische woe a> 1972. Pose: elements of 
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A list of fifteen new nebules is giren, which M, Stephan ob- 
served at Marseilles. 

Poepen s Annalen der Physik und Chemie, No. 10, 1873 
—We may notice, in this number, some observations relat- 
ing to phenomena of light.—M. Behrens 
the production of coloured light 
reflected and fransmitted light of and other bodies was ex- 
amined with a micro-spectroscope’; and it is shown that certain 


are exactly complementary of each other. This occurs 
more frequently,than one might —Dr. Ni draws 
attention to the ‘production of light in grinding of stones, as 


nes, 
yelowish-red light, lke 
wing iron, so that it seems as if the workman must 
was not above 


eyes, g 
lute dmount of illumination: and with candle or 
flame, does not exceed 1'15. He afterwards found that his 


soea was lona ee tban the Tign y bed bo niei the Tatter, 
é 


proportion in question would be somewhat lew, Tho moa- 
surements were made with Foucault's tometer.—M. Kundt 
contributes a paper on the vibration Reig el ag 
cially of square, air s m an ar plate, & ‘ 
aay git poh hee (sre o aA a opm near 
each other (1t may te either in communication with the external 
air, or closed all round). He makes the vibration-forms visible 


shows that the vibration-numbers observed in entirely-closed 
air plates agree with those deduced from , to less than 
r per cent.—Dr. Hilbener gives an account on 
transpiration of salt solutions capillary tubes; The velo- 
city of outflow is found to be in ly as the lent wei R 
which may be (tho author thinks) by the fact, that 

| com with high equivalent weight the molecules are 
than m those with low. If, then, equal of two salts of 
different t be dissolved in a hquid, yill be 


method of determining the time of vibration of a materal pm- 


dulum., The remaining matter does not specially call for 


SOCIETIES AND ACADEMIES 


Feces Society, Feb, 50a the Anatomy and Habits of 
o genus Părenima (Lattr.).” . John Denis Macdonald 
RR, RE hraa S- 








F.R.S., Staff S emor of Naval Hy~ 
of ia a of Crustacea 

tho Am would to 

exhibit the wide faa oe 


idest range, in the of their 
organs, without obliterating the delicato linos of natural affinity 


ty aan Genes eal eilear, 


net; and I might remark that the assumed parasitic habit of 
these creatures was never, at least, a prominent fact to me, they - 
were so often taken either perfectly free, or tenanting a nidementa] 
case, Those who, like Dr. Suhm, are acquainted with deep-sea 
credging, are y cautious how they refer the doubtful products 
to ther pioper habitat ; whether it be the bottom that been. 
reached, or some zone of the watery space above. Indeed it ts quite 
ible for the narrow aroa of the tallow drming of the decp-sea 
to include fortuitously, and carry down ima oT ally 
other little crustacean naturally Irving near the surface ; and con- 
tact with the bottom would finally prese it into the tallow, so as 
to mislead the obverver as to its ce habitat, Conversely, in 
bringing up the dredge from a given depth, it may finall 
mta i any more superficial objects casually tying in the 
which it 45 ‘ 
The anthor then describes a species of PAronima captured in 
lat Ss pe aa 
evidence of Dr. Wi Suhm supports my own erpe» | 
Fence that there is no metamorphosis in this group; and as it is 
very probable that the history of the ment of Thaumops 
would resemble that of Airømima, the f wing observations 
Hive Deol momo importance as airtying the process a little 
further than it hgs perhaps yet been by him 1—~ a: 
In lat. 21° oO’ S. and long. 17° 45’ W. off the island of 
Fiji group, apparently the same es of PAronisna as that abo 
erred to was taken in the to “net, but with the addition of 


“a numerous progeny of young in a large gelatinous but tough 


nidamental case. interesting nest was shaped likea barrel, 
bat with both ends open, the external suface was somewhat 
tuberculated and uneven. 


rous round and puckered openings, observing no very definite 


visible, both seeming to be continuous at of the tube, 
The space between these layers was filled up with a pulpy sub- 
stan, in which scattered nucleiform bodies were with 
s higher of the microscope. an 
uent commissi: 10n qo lho North-American and West. 
Station in HL M.S. esrus, I have uently captured 
‘* Phronnaa in its bay,” as my messmates say, In order 
to bemg the swimmerets into play, the animal its 
boay tal foremost from the cate on calling Beco ges 
tips of the third and fourth pairs of thoracic to hold fast 
its charge, When it fully retires into the case, the claws of the 
two posterior pairs of legs sre pressed backwards against the 
ining membrane, so as still more effectually to secure tts hold oq 


the approach of danger. 
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Royal Society, Feb. 12.— ‘‘ Note on the S 
Aldehyde,” by Sir B. C. Brodie, Bart., F.R.S. 
In a former note I communicated to the society the 


esis of Formic 


result of- an iment in which a mixture of equal 
(or negrly } volumes of h and carbonic onde 
had been submitted, in the i on-tube, to the electric 


action, My expectat ing the experiment had 
been that the synthesis of formic aldehyde would be thus 
effected according to the equahonCO +-H,=COH, The 
ouly permanent gas, however, other than the gases 
present in the induction-tube, which appeared m the result of the 
experiment was marsh-gas. When a mixture of hydrogen and 
carbonic acid gas were similarly operated upon, the same hydro- 
carbon, together with carbonic oxide, was formed. I have now, 
however, succeeded, bya modiscation ın the conditions of the 
latter ent, n ect which I onginall fins 
view. vidence of this is rah ty the following — 
The gas analysed was the a of submitting to the elei 
achon equal volumes of h and carbonic acid. After re- 
moval from the gas of carbonic acid and carbonic oxide, and also 
of a trace of oxygen, I191'2 volumes of gas remained, in which 
were found at the conclusion of the analysis 26 volumes of 
nitrogen. Deductmg this amount of nitrogen, 188°6 volumes of 
gas remam, isa, entath thn rea] Erdre the toe top aig 
with any gases besides carbonic oxide formed in the experiment. 
This gas was analysed by the addition of oxygen and subsequent 
detonation by the electric spark, the absorption of the carbonic 
scd by lea and the removal of the oxygen over by pyrogal- 
te af potash. The results of the analysis entirely concur with 
the assumption that the 188-6 volumes of gas were constituted of 








h marsh-gas, and formic aldehyde ın the proportions 
i Hyd 8 
rogen i . 183°2 
Marsh-gas . . ‘ . 0'2 
Formic aldehyde . i . 5'2 
` 188:6 
The a of r00 volumes of the gas being, 
y ‘ . ‘ . 97°14 
Marsh-gas . . z š [obs ce) 
Formic aldehyde . > . A 2 76 
i 100‘00 


Another experiment was attended with similar results, only 
that the proportion of marsh-gas was somewhat greater. 

The iesult of this experument may be considered to be given 
in the aa CO, + aH, = COH, + H,O. Ibare reason to 
believe formic aldehyde is also formed m the reaction of 
hydrogen and carbonic oxide; and that the marsh-gus found (in 
both experiments) results from the decompontion of this sub- 
stance, possibly according to the equation 2COHs = CO4+CH,. 
I do not now dwell upon this subject, as it 1s my intention very 
speedily to lay before the Society, together with other matters, 

details of the various expenments which I have made in re- 
ference to it. 


Geological Society Feb. 4, His Grece the Duke of Argyll, 
K.T., F.R.S., president, m the cham.—The followi 
cations were read :—'‘ The Phymcal em the Valley of th of the 
Rhine,” by Prof. A. C. Ramsay, LL.D P.RS., vice-presi- 
dent. ‘The author first described the general physical characters 
of the valley of the Rhine, and discussed some of the hypo- 
theses which have been put forward to explam them. His own 
opinion was that durmg portlons of the Miocene the 
diainage through the t valley between the Schwarzwald and 
the Vosges ran fiom Devonian hills north of Mains into the 
area now occupied by the Miocene 1ocks of Switrerland. Then 
after the phymcal disturbances which closed the PEER pa 
ein these regions the direction of the dramage was 
that after h the hill-country between the lake of 
e ant tae river flowed along an elevated plam 
formed of Miocene deposits, the remains of which still exist at 
the sides of the valley between Basel and Maing At the same 
nie the Rime, fomai in £ minor: ee ee upland 
antry formed of Devonian which now tonstitute the 
Tamin the Hundsruck, and the highland lying towards Bonn, 
and by the ordmary erostve action of the great river the gorge 
was gradually formed and deepened to ite present level. In pro- 
portion as the gorge deepened, the marly Fat M Miocene strata of 
the area between Mamz and Basel were also in great part worn 


away, leaving the existing plain, which presents a deceptive ap- 
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ce of having once been occupied by a great lake. —“On the 
Gorreapon An aa between some Areas of Apparent Upheaval and 
of Subj acent Beds,” by W. Topley, Geological 

eae of Eng: e author referred to many instances in 
which beds have ae development, much thicker in 
some then in others ; the main object of his paper 
was to show that such thick and ing of beds has an 


ble Tho thing of any G apparent dip of overiying 
_ The: thinning of any one bed may haye- an ap le 


in produe its own apparent dip; but 
ma wae ia D of beds constantly m one di 


the amount of the dip of one of the higher beds, due to the sus 
Aei thinsings of the underlying beds, 13 often very considerable. 
t us generally supposed that the Mp ofany bed is dne to great 
movements of the earth’s crust; from the facts mentioned the 
author a ee ee 
according to the beds which ha o be at the sur 
fica Ie evict. Gan Ge alls mena aae ia Oak 
upheavals and disturbances have taken place; but unless we 
asume every bed to have beep deposi deported on a. perfectly hate 
zontal plane, we cannot infer the amount of such upheaval from 
the present position of the ped. In all caese must take mto 
account the ectnal-or peek of underlying beds. The 
beds which support gelogalbaie uently thin towaids the 
centres of those belins, ee wholly or in part, the 
basined form of the strate. It was, however, ahown that the 
beds of the basins themselves frequently thicken towards the 
centre of the basins, 


Anthropological Institute, Feb. 10.—Prof Busk, F.R.S., 
president, in the char.—The second part of the paper ‘‘ Explo- 
rations amongst ancient Bunal Grounds, chiefly on the sea-coast 
valleys of Pera,” was read by the author, Mr. Consul Thomas J. 
Hutchinson. The paper treated of the burial grounds from Lima 
northwards, as did the former part of the ea on those from 
Arica to Lima, Mr, Hutchinson descri bunal place with 
the Aymara name of Pariré on the Oroya ruload at a station 
called Chosica, and at an elevation of only 2,750 feet above the 
level of the sea, and so named from its grindmg stones used for 
brung corn, numbers of which he the cenotaphs, 
Those were nby Prof. Forbes to. pe saa coring pur- 
poses, because Aymaras are stated to occupied a 
of Peru of which the minimum elevation is 10,000 ft., and a 
fore where the of water is a difficult matter to accom- 

The, fle and el skulls wentioned by Dr. 
pi ai and Prof. Forbes were touched upon—an ıllustreton of 
one of these from an elevation of 10,000 ft. above the sea being 
given. Mr. Hutchinson recommended a further and more exten- 
sive exploration of the mounds and Huacas m Peru to illastrate 





the nch treasures of archeology with which that country abounds. 
—A joint paper by Mr. T: itt Drake and Mr. A. W. Franks 
wes read, on and implerfents from Palestine. 


Photographic Society, Feb. 10.—James Glasher, F.R S. 
president, in the chatr.—A special general meeting was held to 

eade whether two new laws, previously proposed, should be 
adopted, or whether the Council’s amendment to appoint 2 com- 
mittes to revise the laws generally be accepted. e Council’s 
amendment was lost. The anniversary meeting of the Society 
was held afterwards, when the balance-sheet, showing an wm- 
proved fmancial position, and the report of the Council, were 
read and apt ore The President and Council, int i 
the rejection of their amendment as a vote of want of 
then tendered their resignations, which were accepted. 


MANCHESTER 


Literary and Philosophical Society, Jan. 19.--Micro- 
ee and Natural History Section.—Mr. Baxen- 
F.R.A.S, vice-president of the Section, in the chair.— 


Mr. Joseph Sidebotham, F.R.A.S., read a paper no ‘The 


oar of certain Crystallieed substances to V forma.” 
The r called attention to the formaton 
insect pms, in old Entomological collectons, This iia i 
San appearance where the pins pass throngh the thorax of 
and in length of time grows into a considerable masa 
or heel aie of a brillant green colour, and often breaks 
up the insects and also destroys the ping, It conusts mainly of 
acetate or formiste of copper in combination with fatty or oy 
matter. ey wer ein to ‘preset a ea “ay of fon 
scope, were found to present a of forms, 
filamentous and ribbon-like structure, aces ese 


s 
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Geological Society, Feb. 12.—Mr. T. Mellard Reade, F.G.S. 
read a containing a series of novel in seed m 
action of tides on the sea-bottom. A a form 

’ then a dd 


to the o currents at the surface at varlous pomis in the 
St. George’s and English Channels, it was ved, by com- 
parison with experiments instituted for the moving 


standing the oscillatory character of the tidal streams, have in 
the main 2 alow, progressive motion down channel, and ont as 
far into the Atlantic as the little Sole Banks. Clear cases of 
the erosive action of the water on the bottom were then given. 
It was shown that there are or gullies excavated in the 
bottom in both the English and Irish channels, and that these 
depressions have thei axes conformable in 
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“Geological Society, Jan. -15.—Mr. E. A. Wrinsch, vice- 
È ‘in tho chair.—Mr. L. Jack, of H.M. Geolo- 
Survey, -read a paper on a Boulder » with broken 
1s, in the lower valley of the River near Lochlo- 
and its relation to certain other d in the samo 


n ation of Loch- 
lomond aboro the sea is so ing that thare is no difficulty in 
Claming it with the sea-lochs that indent the western 

A. depression of 20 feet, or the removal of the superfictal d 
traversed by its short ontlet, the Leven, on its way to the 
‘would restore it to its former condition. H 

tion to a deposit which he had observed in the course of his 
work on the cal survey near the south 
Lochlomond, and whose relation to the already-known members 
of the glactal series seemed to deserve particular attention. The 
deposit is a true typical till, in similar to the olf 
bouldeér-clay or till of the Lowlands of Scotland. In 2 matrix of 
stif unstratified clay, brown in colour, Hke the subjacent Old: 
Red sandstone rock, are scattered stones of various sizes, blunted, 
smoothed, and marked with striations m all directions, bat most 
frequeritly inthe direction of their longer axis. It however, 
one remarkable peculjgrity that distinguishes it from the common 
HU-it contains worn and broken fragments of marine shells. 


and climbed 
ground between the Leven and the Endrick to the 
height o at least 320 feet This ier, in all probability, ex- 
during the latter portion of which preceded the 
“ great et Sat of tie land- MT. John Yonog rad a 
paper on the occurrence of a bed of highly indurated 
with water-worn quartzite pe tinterstratified with the trap of 
Campsie Hills, The bed is probably of lower carboniferous 
and indicates one of those periods of repose beiwemi Hio 
pae ontmais; of rock of whioh the Campsie 
ells are principally up. 


Paris 


Academy of Sciences, Feb. 9—M. Bertrand in the chair, 
—The f were read :—On Batisiague interiesre, 
per on the various forces act- 


opinion 
toa ion of the glass, it is due to the formation 
oa dnt iat Taring faeanln‘cresponding to tate 
prrozene -0n the action of wateron lead, by M. —New 
and experimental researches on movements and 
repose of the heart, and on the mechanism of the of the 
blood . Bouil- 
preservation of vines threatened i acgerenart ad 


to an internal pressure 
of -104 when it —On the nse of a 
double prism for determining the axes of 
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THE ROTHAMSTED AGRICULTURAL: 
INVESTIGATIONS 


T has become a trite remark, that while both the 
progress and teaching of Science are fostered in most 
educated countries by the care of the State, they mainly 
depend in our own country on the exertions of private 
individuals ; this fact is perhaps, however, more strikingly 
seen in the case of agriculture than in any other instance. 
The traveller in Germany will find scattered over the 
country, some forty Experimental Stations and Agri 
cultural Academies, establishments which are devoted to 
the investigation and teaching of scientific agriculture 
and are maintained by their respective States. The 
German farmer has thus the means of becoming 
acquainted with the true science of his business, and 
provision is at the same time made for the investigation 
of the various problems with which his work abounds. 
In England the state of things is, alas, wholly different. 
We have just one college—that at Cirencester, devoted to 
the teaching of scientific agriculture, and one Experi- 
mental Station—that at Rothamsted. There is indeed 
some experimental work done by local Farmers’ Clubs, 
but this is generally only with the object of comparing 
the effects of the various manures that are in the market, 
and with no scientific aim or result Yet England pre- 
eminently needs the help of Science to direct economi- 
cally her vast system of agriculture. The art of agri. 
culture is here in a higher state of development than on 
the continent. More capital is here invested in the 
land ; more attention has been paid to tillage, to arti- 
ficial manures, and to the breeding and feeding of stock. 
The British farmer- succeeds because he is a practical 
man, and has good common sense, and the enterprising 
spirit of his race ; what might he not do if he thoroughly 
understood the principles which underlie his art? 

If we have but one agricultural station in England we 
have at least reason to be proud of it. The work done at 
Mr. Lawes’ estate at Rothamsted is not to be equalled by 
that of any of the foreign stations ; indeed, in several 
departments of investigation it might safely challenge a 
comparison with their united efforts, This excellence has 
arisen from the systematic and thorough manner in which 
the subjects taken up have been treated, We cannot better 
illustrate this than by referring to the last contribution from 
Rothamsted, a report by Messrs. Lawes and Gilbert on 
the growth of barley.* 

In one of the experimental fields barley has been grown 
for twenty years, and the experiment is still progressing. 
The field is divided into plots of about one-fifth of an 
acre; some of these have never received any manure 
during the twenty years ; the others receive some one or 
more of the food constituents which barley requires. Thus 
one is manured with phosphates, a second with alkalies, 
a third with ammonia, a fourth with ammonia and phos- 
phates, a fifth with ammonia, phosphates, and alkalies, 
&c. The same manures are always applied each year to 
the same plot. pe Baayen Che ee ee ee 


* “Report of years in suc- 
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and are then analysed in the laboratory under the super- ' 
intendence of Dr. Gilbert, the amount of dry matter, ash, 
and nitrogen being determined. The advantages of this 
systematic mode of experimenting are very great. Carried 
on in the same manner for so many years, these experiments 
answer questions relating tothe exhaustion of soil, to the per- 
manent effect of manures, to the effect of season upon the 
produce. With the aid of the laboratory investigations 
they teach us what proportion of the various ingredients 
supplied in the manure is recovered in the crop, and 
how the composition of the plant is affected by the 
various conditions of the soil, In conjunction with ana- 
lyses of the soil and of the drainage water, we learn what 
becomes of the manures applied, how deeply they have 
penetrated into the soil, what is the loss suffered through 
drainage, &c. A single field experime#®thus thoroughly 
and patiently carried out touches half the domain of 
agricultural cheqnistry, and supplies information of the 
most solid and valuable kind, 

The value of every trustworthy investigation is in- 
creased as others are completed which compare with it ; 
the work at Rothamsted thus derives an additional value 
fromitsextent. During the last thirty years Messrs, Lawes 
and Gilbert have investigated in the manner described all 
the principal farm crops, experimenting both on each 
singly, and also on their behaviour when grown in rotation, 
As the results are gradually published, and we are able 
to compare the behaviour of different crops grown on the 
same soil, with the same manures, and in the same sea- 
sons, the special characteristics of each crop become 
plainly shown by contrast with its fellows, and we gradu- 
ally learn the part which each is fitted to play in a scien- 
tific system of agriculture, 

Nitrogenous manures are of primary importance if 
luxuriant cereal crops are to be ralsed, the natural supply 
of combined nitrogen from the atmosphere being very 
small, and the crops in question having little power for 
assimilating the forms of nitrogen chiefly present in the 
soil, Nitrogenous manures are, moreover, as every farmer 
knows, very expensive, and it is a matter of great import- 
ance to employ them in the most economical manner. 
Messrs. Lawes and Gilbert, knowing the composition of 
the manure that has gone on to their fields, and the com- 
position of the crops that have been carted off, can 
tell exactly what proportion of the nitrogen applied has 
been assimilated by the plant. They find, on an average 
of twenty years, that wheat assimilates about 45 per cent, 
of the nitrogen in a spring dressing of nitrate of 
sodium, and about 33 per cent. in the case of an 
autumn dressing of sulphate of ammonium, and only 
14} per cent. of the nitrogen supplied by farm- 
yard manure. With barley, the proportion assimi- 
lated is rather greater, being 49 per cent. for a spring 
dressing of ammonium salts. The question as to what 
becomes of the large proportion of unused nitrogen is 
clearly of the highest importance. Analyses of the soils, 
and of the drainage water, throw much light on the sub- 
ject. The sails of the wheat field have been analysed 
down to a depth of 27 inches. A considerable part of 
the missing nitrogen is found to be actually present in the 
soil, but since it has scarcely any effect on the crops, it 
is apparently in some state of combination unsuitable for 
the plants use. A still larger portion of the mtro- 
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gen is, however, not to, þe found in the sol, but the 
PREE the drainage waters from the different 
plots exhibits so large a content of nitrates, that calcula- 


. - tion leads to the belief that in the case of ammonium 


salts and nitrate of sodium the loss of nitrogen chiefly 
takes place in this manner. Chemists knowing that 
ammonia is readily absorbed and firmly held by soil, had 
never anticipated that so considerable a loss might occur 
by-drainage. It plainly appears; however, from these re- 
sults, that ammonia when applied tothe soil is quickly 
converted into” nitric acid, and in heavy rains may be 
~ easily washed out, During autumn and winter there is 
little evaporation from the soil, and no consumption of 
water by a growing crop ; a8 soon therefore as the surface 
soil is saturated most of the sybsequent rain-fall will pass 
into the su or find its exit through the drains. The 
authors that if the drainage water contains 
I part of nitrogen in 100,000; and many of the waters 
analysed were much richer, there will bea loss of 2*26ths 
of nitrogen (equal to about 23 Ibs. of guano) for every inch 
of -rain that passes beyond the reach of the roots, It is 
” evident, among other conclusions from these important 
facts, that ammonia should only be applied to the land in 
the spring, when the crop is able to make immediate use 
of it. It may also be found that on gravelly and sandy soils, 
which have little power of holding water, organic forms of 
nitrogen, as rape cake and farm-yard manure, may be more 
certain in their effects than ammonie or nitrates. The 
organic manures being only slowly rendered soluble in 
the soil, can suffer comparatively little loss fram sudden 
rain. The subject of the economic application of nitrogen 
- is being further investigated at Rothamsted. 

Wehave no spkce to.do more than allude to the re- 
searches-which have been conducted at Rothamsted in 
the department of animal chemistry : the experiments on 
the fattening of stock, and on the composition of the car- 
case produced, have been equally important in thejr re- 
sults with those field experiments we have referred to.. 
Of the indebtedness ‘of Science to Mr. Lawes! unique 
. and costly experiments we’ need not speak, the facts are 
so plain that they speak for themselves. Norneed we state 
the moral. The addition to the national wealth which 
has accrued from the discoveries made by Mr. Lawes 
is already enormous, It must be borne in mind that 
this ‘benefit has arisen from accidental researches, 
for Mr. Lawes was not compelled to take them up, 
nor is he bound: to continue them, Now if such work 
is not- national work, The Royal Observatory ought to 
be shut up to-morrow, for the ‘work done there is not 
one jot or tittle more important. soe 





DR. LIVINGSTONE 

“HE telegram, dated at Aden on the 23rd of this 
month, announces that Lieut, ‘Murphy is bringing 

the body of Dr. Livingstone down to Zanzibar, while 
Lieut. Cameron has passed onwards to Ujiji to recover Dr. 
Livingstone’s papers and to continue his work. The story 
of those faithful negroes having carried the body of their 
beloved chief over hundreds of miles is one of the most 
romantic in history, and is a fitting close to the noble 
life of the great explorer. Dean Stanley, we are in- 
formed, has proposed that the remains of Livingstone 
shall find a last resting-place in Westminster Abbey. 


Yesterday (the 25th) was the last day on which instroc- 
Hons could be sent out by telegram touching the dis- 
posal of the body. We cannot believe that the neces- 
sary orders have not been despatched; for the 
wishes of the country are well known, and have been 
sufficiently expressed. With the body will arrive all 
Livingstone’s faithful followers, who were engaged on 
the understanding that they were to receive a ‘certain 
fixed monthly payment. There were Chumah and the 
two or three other men “who had been with him since 
1865. There were Jacob Wainwright and the other Nas- 
sick boys, and the men sent up to Unyanyembe in the 
summer of 1872 ; and there were the men engaged in the 
interior by Dr. Livingstone himself. A sum of about 
1,000/, will be required to pay off these loyal and faithful 


servants of Her Majesty’s Consul. Yesterday was the 


last day on which an order for the payment could be 
sent out. Has this been done? The people of England 
have a right to an answer, and an immediate answer, 
for if the Government hesitates, the country will never 
allow this disgrace to come upon it. - 
As soon as the full details arrive by the next mail, it will 


-be fitting that we should give our readers a memoir of the 


illustrious martyr to Science who has passed away. But 
now we desire to know—and all England will join with us 
in the inquiry—~whether orders were sent out by telegram 
on the 25th, respecting the disposal of Dr. Livingstone’s 
body, and the payment of his followers, the devoted ser- 
vants of Her Majesty’s Consul? 

Lieut. Cameron, in conducting the search expedition, 
has suffered terribly from fever and ophthalmia, and has 
been obliged to incur heavy expenses, But he has dis- 
played the best qualities of an explorer, He is a good ` 
manager of natives, an excellent walker, an accurate 
astronomical observer, a linguist, and aman of indomit- 
able perseverance. He is now pressing forward on a 
perilous and important duty, and we trust he will carry 
with him the generous sympathy of the Geographical 
Society, and of the public generally. 








aar 


POST-TERTIARY GEOLOGY 
The Great Ice-Age and tts relation to the A of , 
Max. By James Gel. (W. aii a 
L 
EVERY .field-geologist, who. works in aes. lati- 
tudeg, soon comes to know what is meant by Drift. . 
In his attempts to trace the superposition and run across 
the country of the solid rocks, he is always sooner or 
later brought up by coming across-masses of stony clay, 
gravel, and sand, which bury them to greater or less 
depths, and more or less completely hide’ them from 
view, These superficial accumulations He indifferently 
on all igembers of the bedded formations ; they occyr 
now in detached patches, gnd now spread like a pall over 
vast tracts of country. 

In the latter case it is clear that they would soon make 
their presence felt by the way in which they effectually 
mask the geological structure of the ground they cover ; 
it was impossible, therefore, that they could be for long 
ignored altogether, but they geem for a time to haye been 
looked upon as something very inferior fn interest sind iw- 
portance to the older and more regular formatigns, jn some 
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cases, perhaps, as little more than troublesome hindrances 
to the making of a good geological map. Thus it came 
about that deposits of this class were lumped together 
under the comprehensive title of Diluvium or Northern 
Drift: and that, in the few cases where any geologist 
thought them worthy of more than a simple recognition, 
the explanations offered of their origin were crude and 
unsatisfactory. Some of these explanations we may just 
glance at. In the days when evolution and continuity 
were doctrines yet undreamed of, it was imagined that 
between any two consecutive geological epochs there 
intervened a period of chaotic turmoil, one result of 
which was, that a clean sweep was made of the hfe of the 
epoch that had just closed, and the ground prepared for 
the introduction of the life of that which was to follow. 
Supposing this to have been the general course of past 
events, some referred dilnvial accumulations to the series 
of convulsions which came in like a great gulf between 
the age of man and the last of geological eras. It could 
not be reasonably objected to such an hypothesis that it 
called to its aid agencies the like of which we had never 
seen, and the like of which, as far as our knowledge of 
the economy of nature went, it was most improbable had 
ever been in operation ; there was the ready answer, that 
during periods which were essentially abnormal, anything 
was possible. This made such explanations easy to 
frame and easy to uphold, and they commended them- 
selves readily to the indolence of mind and impatience of 
accurate thought from which few of us are altogether 
free, The same may be said of the notion suggested by, 
but we cannot say based upon, the phenomena of the 
great ocean wave of earthquakes, “that somehow and 
somewhere in the far north a series of gigantic waves was 
mysteriously propagated,” which “ were supposed to have 
precipitated themselves madly on over mountain and 
valley alike, carrying along with them a mighty bur- 
den of rocks, stones, and rubbish,” and that by this 
means the piles of diluvium had been heaped up. Again, 
the name diluvium was founded on the idea that its 
deposits were the 1elics of Noah’s flood ; and the notion 
that we had in them a proof of the accuracy of the Bib- 
lical record was so very welcome, that it was accepted 
and stuck to in spite of the absence of evidence in its 
favour, and so contributed, perhaps as much as anything 
else, to postpone the true solution of the problem. 

But by degrees light began to dawn on the subject. 
Playfair had attempted to turn the attention of geologists 
to the proper quarter, when he suggested that the most 
powerful agents which Nature employs for the moving of 
rocks are the glaciers ; but his hint lay for a while un- 
heeded. In 1837, Agassiz arrived at the conclusion that 
the glaciers of the Alps had been formerly far larger than 
at present. He had studied the smoothed and furrowed 
surfaces which occur everywhere below glaciers, and had 
found that the rocks displayed markings exactly identical 
with these far beyond the range of the present ice. He 
explained his views to Buckland, who then saw the mean. 
ing of certain surface features which he had observed, but 
had not previously understood, in the British Islands, 
The two geologists visited Scotland together in 1840; 
found over the length and breadth of the land scorings 
and polishings which ice—and, as far as their knowledge 
went, nothing but ice—could have made, and came to 


the conclusion that the whole country had been once 
swathed in one widespread ice-covering. About the same 
time Sir Charles Lyell attributed the formation of portions 
of the Scotch drift to the action of land-ice. 

The right clue was now found, and it only remained for 
others to follow it up. A great step was made by Prof. 
Ramsay when, some ten years later, he deciphered the 
story written on the Drift-beds of North Wales, and 
determined the broad succession of physical changes that 
had led to thelr formation. He pointed out that there 
had been two periods of cold, the first of intense severity, 
and the second less rigorous, and that between the two 
there came a milder interval, during which depression 
brought the sea up the flanks of the mountains to a 
height of 2,300 feet above.its present level. 

Still however the importance of the was far from 
being fully recognised. For many years no notice whatever 
was taken of iton the maps of the Government Survey ; and 
when ət last if met with a tardy recognition, Drift was 
still for a while Drift “ and it was nothing more,” a some- 
thing agriculturally important and therefore not to be 
passed over by the economic geologist, but hardly a great 
formation with a story to tell as long, as varied, and as 
interesting, as any that geology had hitherto revealed to 
us. It is significant that ever so eminent a pioneer as 
Prof. Ramsay did not deem these deposits worthy of more 
than incidental notice in his otherwise exhanstive Memoir 
on the Geology of North Wales. The Drift in fact was 
somewhat on the position of a nouveau riche, who is 
trying to work his way into “society,” and it had up-hill 
work before it was admitted into the exclusive circle of 
the old respectable formations. 

But its turn came at last, and amid the band of geo- 
logists, who have helped in the work of securing for it 
the attention to which it is ‘fairly entitled, the brothers 
Geikie occupy prominent places. The one gave us in 
1863 his paper on the phenomena of the Glacial Drift of 
Scotland, in which he offered a masterly summary of all 
that was known on the subject up to the date of its publi- 
cation, and settled for ever the claim of land-ice against 
ice-bergs to have been the agent that formed the Scotch 
Till; and now the other comes before us with the goodly 
volume, whose title stands at the head of this article, and 
which can be cordially recommended both to the geo- 
logist and the general reader. Its account of the labours 
and conclusions of previous workers is all but exhaustive, 
but it is far more than a mere résumé; a long practical 
acquaintance with Drift-deposits has enabled the author to 
add materially to our knowledge of the course of events 
that accompanied their formation, and in some cases has 
led him to demur to“ views hitherto all but universally 
accepted ; and his own contributions and criticisms are 
as remarkable for the boldness of their originality as for 
the soundness of the reasoning by which they are upheld, 
At the same time the explanations are so full, and the 
method of handling so free from technicality, that with a 
moderate amount of attention the book may be under- 
stood, and its reasoning followed, by those who had pre- 
viously little or no geological knowledge. 

A large part of the work is taken up by a careful and 
detailed description of the Drift-beds of Scotland, which 
country the author has chosen as a typical area. A 
better selection could not have been made, for in no 
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country perhaps are these deposits ‘so largely developed, 
~ and nowhere have they been so elaborately worked out 

+ as by the distinguished band of geologists who have 
` made Scotch glacial formations a special study. 

The first seven chapters are devoted to a description of 
the Till, the lowest member of the Scotch Drift ; and an 
explanation of the line of reasoning that has led geo- 
` logists to acquiesce almost unanimously in the opinion 

thatit was formed on land beneath a sheet of ice, which, 

during a period of intense cold, overspread the whole 
country, and pushed its way far out over the shallow bed 
of the surrounding sea. 

So far the author has only been repeating and en- 
forcing the conclusions of his predecessors, but in chaps. 
11—14 he enters on ground which is all but his own. 
It has been longeknown that layers of well-bedded sand 
and gravel occur in the heart of the Till, and between it 
and the older rocks, These deposits however are local 
and of small extent, or had been detected’ only in borings 
or underground workings, and had had comparatively 
little attention paid to them. Mr. J. Geikie has for the 
first time pointed out that in spite of their small develop- 
ment they are full of meaning; and that, when this 
meaning is realised, the fragmentary nature of their 
occurrence is only what is to be expected, and that the 
wonder is, not that there is so little of them left, but that 
any of them should have survived to tell the tale which he 
has so ably extracted from them. And the story they 
tell us is this, They are evidently the products of running 
water, alluvial or lacustrine deposits mostly ; now former 
observers had realised in a vague sort of way that they 
were a proof of changes of climate, which permitted water 
to flow over what had been before an ice-bound waste, 
but we have now clearly brought before us that the abate- 
ments of the intense cold, which these beds indicate, were 
not local and temporary, but wide-spread and of long 

duration, and that they recurred several times during the 
` period of the first great glaciation. Thus we are led to 
see that the first subdivision of the great ice-age was not 
one dreary unbroken lapse of Polar winter, but that it 
included mild intervals, when the ice shrank back, 
possibly disappeared altogether, when vegetation reap- 
peared, and when herds of the great mammals returned 
from the southern retreats into which they had been 
driven during the most intense phases of the cold. And 
these facts enable us to realise more vividly the immense 
lapse of time represented by one division alone of the 
Glacial Formation. For if “we consider that the succes- 
sion of changes happened not once only, but. again and 
again, we cannot fail to have dome faint appreciation of 
the lapse of time required for the accumulation of the Till 
and the Ihterglacial Deposits.” Lastly Mr. Geikie has 
pointed out that these alternations of intense glaciation 
. and comparative mildness are fully in accordance with 
the theory so ably expounded by Mr. Croll, that chahges 
in climate are due to the combined effect of the Precession 
of the Equinoxes and variation in the eccentricity of the 
earth’s orbit, a theory which he has lucidly expounded in 
chaps. 8—10. 

We next come to certain deposits, the meaning of which 
seems first to have been clearly read by the author of the 
present work. At last the conditions which gave rise to 
the Till began to pass away and the climate to improve 





slowly, and the great glaciers ceased to be confluent ; a 
depression of the land ensued so that the sea followed the 
retreating margin of the ice; but after a while, perhaps 
owing to an upward movement, the glaciers terminated 
on dry land. Mountain peaks now began to rise above 
the ice, and showered down on to its surface loads of 
débris torn from their exposed faces by frost. As the 
burden was shot over the ends of the glaciers, it gave rise 
to huge heaps of morainic rubbish, which at frst fell into 
the sea, and afterwards, as the ice drew back, was shed 
upon the land. In this way were formed the subdivisions 
of the glacial formation which the author has distin- 
guished as Boulder Clay and Morainic Rubbish. During 
this period the author believes that many of the erratic 
blocks, which form so conspicuous a feature among gla- 
cial deposits, were stranded from the ice-sheet as it drew 
back; and he gives good reasons for preferring this ex- 
planation to the older notion, which supposed these 
travellers to have been dropped from ice-bergs during the 
submergence which came a little later on, 

As the climate gradually improved, the melting of the 
ice swelled the rivers and gave rise to mighty floods,- 
which thundered down the narrow mountain glens, 
sweeping before them portions of the Till and Morainic 
rubbish, and, when they emerged on the open valleys of 
the lowlands, spread out the worn and rounded mate- 
rials in broad sheets of gravel, One point here we must 
pause specially to call attentlon to, Geologists had long 
been aware of the disappearance of the great ice-sheet 
and of a gradual submergence of the land which followed 
it, but we now learn that the first of these events had 
made considerable progress, perhaps had been completed, 
before the second had fairly set in. 

The first act of the drama (we are looking at may 
be said to close here; the second opens with the 
commencement of the submergence just mentioned. 
The land began to sink and went down till the sea 
reached to some 1,200 feet, perhaps in some cases to 
nearly double that amount, above its present level; 
and as each of the previously formed Drifts, Till, Boul- 
der Clay, Morainic Rubbish, and Gravel, was brought 
under the action of the waves, they sifted and sorted 
it, washing out the fine dirt, and rounding and redu- 
cing in size the pebbles ; and in many cases the clean 
gravel and sand so formed were piled up along each suc- 
cessive coast line in mounds and long ridges, which still 
retain the distinctive outline originally impressed on 
them by wave- and tidal-action. These hummocky piles 
and ridges are known as Kames or Eskers, That many 
Kames owe their present shape in the main to the direct 
action of the sea alone there can scarcely be a doubt ; we 
find them sometimes for instance enclosing hollows with- 
out any oxtiet, a little tarn or peat moss occupying in 
some cases the central depression, and in such a case they 
must have been piled up by shifting currents, for in no 
other way could the closed basin in the middle have been 
produced. But many so-called Kames are only the rem- 
nants of large sheets of gravel, the greater parts of which 
have been carried away by denudation. It would be 
better perhaps to restrict the term to those mounds 
which were piled up originally very much as they stand 
now. Even with this limitation, however, Kames are 
plentiful enough, and they are found in greatest abun- 
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dance at the spots where the currents tending to their 
formation must have prevailed as the land went down ; 
in cols, then straits connecting opposite firths from which 
tides would flow in on either side; at the openings of 
mountain valleys, where the stream with its gravel burden 
was then met by the incoming tide; on low plateaus lying 
between what were then estuaries, over which opposing 
currents would sweep each high tide; and in other simi- 
lar situations. 

But were the Kames formed as the land sunk, or during 
its subsequent emergence? One would be inclined to 
say during the latter period, for any heaps piled up by 
the incoming sea would be liable to be swept away when 
they again became exposed to wave-action as the sea re- 
treated, Nevertheless, Mr. Geikie—and he is supported 
by other observers in his opinion—holds that it was during 
the period of depression that kame-building went on, for 
the following reasons. The material of the Kames is, for 
the most part, fine and well rounded, and it is a very rare 
thing to find a large angular boulder in the heart of a 
Kame; hence it is believed that during the formation 
of the Kames the climate had so far mended that glaciers 
no longer existed, and that therefore there were no ice- 
bergs to strew the sea-bottom with travelled blocks. 
Erratics are, however, common perched on the outside of 
the Kames, and hence it is concluded that at some point 
in the period of the submergence cold again began to 
come on, that glaciers reappeared and gave rise to ice- 
bergs which bore away these blocks and dropped them 
where they are now found. That there was a return to 
cold conditions we know from other evidence, and with 
the exception of the difficulty just mentioned, which after 
all is not very serious, for the Kames we have may be only 
the relics of a body originally much more numerous, the 
explanation accords well enough with our knowledge of 
the facts, But the thought crosses the mind that it is not 
very often that we have an opportunity of seeing into a 
Kame, or rather, that we see the outside much oftener than 
the inside, and that this possibly may be the reason why 
erratics seem to be more plentiful in the one place than 
the other. A. H. GREEN 

(To be continued.) 


es 


OUR BOOK SHELF 
Mineralogische Mittheilungen, 4th Heft. (Vienna, 1873.) 
THE present number ot the Mimeralogische Mitthetl- 
ungen forms the 4th volume of the series, commenced 
in 1870, It is published under the auspices of the 
K. K. Geol. Reichsanstalt, and in connection with 
their quarterly Jahrbuch, but forms properly in it- 
self an independent journal. It is probably the only 
periodical devoted exclusively to mineralogy, and thus 
already occupies an important place among German 
scientific senals, The list of papers which appear in this 
number will give a good idea of the postion which the 
journal occupies :—Muneralogical observations in the 
Argentine Republic, by H. S er (embracing—minerals 
occurring in the granite quartz masses of Cordoba ; 
minerals associated with the granular hmestone; also 
analyses and special description of Triplite, Jamesonite, 
Enargite, Linarite, &c.) ; eruptive rocks of Banat, 
Hungary, by Nielin: magnesite from 
the Northern Alps, by J. Rumpf ; nfineral observations 
from the Bohemian Forest, by Helmhacker ; brief notices 
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of various mirerals, Grunochite, an optically uni-axial 
diamond, native copper, Roselite, &c. The number opens 
with a short obituary notice of Naumann. 

The Mittheil are under the charge of Prof. 
Tschermak, so well known through the scientific would for 
his many and valuable contributions to mineralogy and 


lithology. 

Prof’ Ticheriick occupies the position of Director of 
the Royal Mineralogical Museum of Vi a collection 
which in puy and completeness is not inferior to that 
of the British Museum, while it surpasses the latter in the 
arrangement of the objects exhibited, especially in refer- 
ence to the good of the general public. The Museum 
has been much enriched within the last four months by 
the acquisition of a number of interesting things from 
the Vienna Exposition. The collections are opened two 
mornings in the week, for the benefit of the public, oppor- 
tunities which are well made use of, while the Cabinet is 
accessible on every week-day to those who are there 

in regular work. The resi accomplished in 
the Mineralogical School thus formed in connection with 
Prof. Tschermak and Dr. Schrauf do a considerable 
part toward supporting the Minsralogische Mitthetinngen, 

The Geological Reichsanstalt, now under the direction 
of Franz Ritter von Hauer, has carried on its work for 
twenty-seven years. The results are not only of the 

est importance in developing the resources of the 
mpire itself but, as the vork engages the best talent, 
and is consequently carried on according to the highest 
standard of pure science, the yearly labours are adding 
vastly to the fund of geological knowledge, and helping 
to solve many of the difficult problems of the science. 
The bulding occupied by the Reichsanstalt contains the 
various working-rooms, and the extensive collections, com- 
lete natyrally in all matters pertaining to Austrian Zoology. 
Fhe ımmediate results of the survey are first made known 
in the Evening Sessions, which are held on the first and 
third Tuesday of each month from November to May. 
They are attended regularly by some thirty or forty of 
those interested in such subjects, and form a pleasant 
opportunity for those of common interests to meet to- 
gether informally, The stranger is continually impressed 
with the active spirit, and especially with the community 
of feeling, among the scientific men of Vienna ; the latter 
has undoubtedy great influence in giving the city the 
prominent position which it occupies among the different 
scientific centres. ° 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opimons expressed 
by his correspondents. No metce is taken of anonywiots 
communications, | 


Zoological Nomenclature 


From time to time an idea is started that Zoology is breaking 
down under the weight of its synonymy. With entomologists 
I have frequently contended thet so far from this being the case, 
there is, on the contrary, an almost marvellous agreement in the 
generic and specific names used, especially when we consider the 
extent of the bibliography and the vast number of the species. 


After in NATURE, vol ix. p. 258, Mr. Wallace’s review of 
Dr. Sharp's pamphlet, I bethought m of comparing the two 
best known catalogues of Euro copiere, vin, Schanum’s, 


blished at Berlin, in 1862, De Marseul’s, at Paris, in 1866. 

erhaps the results of the examination of the first mx families in 
the two works will suffice. “It must be premised that Schanm’s 
is strictly confined to European species, while De Marscul’s em- 
braces as well of the “‘ basin.ot the Mediterranean in Asia 
and Afnca.” As to the m the Cicindelide: there are two 
in each, În the Carabus, Schaum has 98 genera and de Mar- 
seul 118; of the latter four are not adopted by Schaum and the 
remainder are extra-European. In the ide Schaum 
gaca; ioe Maneti 1I In the G thero are two 


has 15 
genera chaum, and three in De Marseul, the third being 


» ts t 





preferred by the French author to 
thrin As to the seeing that Schaum has about 1,580 in 
- the famflies above, and De Mareen! 2,640, it would 
- not be easy to compare them in a definite form ; but taking Cicin- 


„ elevated to the rank species, we find the 26 species in 
Py colic, alias i the Hight fate according ts De Marsal: 


formidable to some af our friends, ‘are due to the 
writers of local faunas, or in some cases to and that 
such names have, as a rile, never been ted, and practically 


- offer no hindrance wagers: to 
be described by an who is ignorant that it hes been pre- 


N: very soon decide on the relative 
value of names, but always wi dno ‘regard to the law of prio- 
A ; it is a misfortune, perhaps, that this law is sometimes 
patea on a ee See ooa 

ful åekerlptlona. Tho alteration of trivial names from two 
authors usihg the same word is a case of very rare occurrence, 
: Francis P, Pascor 





The so-called ‘‘ Metoor-cloud” of Feb. 5 


S. P, Oliver, appears to have 
-` been mistaken as to the character of thé enon seen by 
-.« him on February 5, and noticed in NATURE (vol. ix. p. 313). At 


locality, was more northward than that observed E teak 


crossed some of the Urea Major, the star 

© 8 Urse Majoris in its midst when first seen, and entire 
arch having southward as far as ¢ Uree Majoris before 

> -Șt It was of uniform breadth and intenmty, and. 
the from west to cast ( ), passing. not much 

~ to the north of the zenith. I have been fortunate 


atan carliér period, brilliant streamers had 

Be were therefore two arches of light at an interval of per- 
-7- haps 50° from one another, which the slow movement of the 
i one incressed, The night was remarkably clear, 
t hed beer y visible earlier in the 

Joun J. PLUR 





Aboriginal Australian Artiste 


readers doubted the ability of A ortother low savages, 
to sketch in the manner of the Vexztre and I madea copy 
of a few sketches still found in this red, 


ae . NATURE 


that some of your’ 
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Dot Tale, ago: returned: from New and brought somo 
i &c.; also one of the 


k pare igs, which 
brought tor our collection, Te le the mos. intelHeent pig I 
es up to the very .c 


skeletons of ‘large carnivora in museums, and Iam 
gad to my Ihat we possess two two lions, wolf, 
grey seal, two large sperm w. yo and 35 feet in 


many 

of onr skeletons, all moun is more than 150; with few 
exceptions all mtculated on the ises by one man, who has 
never been out of Sydney in his life. If our Government t 
e a oae for abida Milne we» shall ba to 
astonish the people on board the Challenger when they como 
„because half our Australian fossils and minerals cannot be 
for want of the necessary. cases. ' í 


. Geparp Krevrr ` 
P.S. The trustees have had so many applications for Ceratedus 
and they have been so often di inted when ex- 
them with other museums, that they have now determined 
| to eir duplitates in London to the bidders. Five of 
theso m spirits (males and females) will be despatched to 
Messra. P. Hower 


Rainbow and itd Reflexion 


A FEW weeks I had the of a rainbow and 
its reflexion, iris ci ae eal ee shower 
at the same time, in smooth water. 

The base of the bow in the cloud seemed but a few hundred 
yatds from me, and the reflexion evidently did not belong to it, 
two bases did not the reflected bow 1 
inside the other, the red of the one commencing where the violet 


“Walbiggen, Irland Feb a 


Remarkable Fossils 
` TH letter by Mr. T. W. Cowan in NATURE, vol. ix. p. 241, 


GEORGE DAWSON 





confirms the muth of the statements contained in my “ Appeal 
to our Provincial Scientific Societies” which NATURE, 
vol ix. p. 162. Collections of the kind by Mr, Cowan 


Volcenoeś and the Eerth’s Crust 


- Me. Howorrs, in NATURE, vol. ix p. 201, advances the 
following :—That volcanoes are found neither in 
-reglons of nor of subsidence, but on the boundaries 
between them; that the great continents are on the whole 

ing, and the beds of the great oceans on the whole sinking ; 
and the centres of elevation are in the cireumpolar regions, 

It scems to me that the last two statements cannot be 


not found in areas of elevation, and if the circumpolar regions are 
ik Sem acs Peril onan tho volcanoes of Jan 
yen (between Norway ai Spiisbergen), and of the Antarcilo 
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Were there any such laws of elevation and subsidence as Mr. 
Howorth the respective regions of elevation‘ and of 
subsidence would have contimed the same since the consolida- 
tion of the earth: but this is contradicted by the commonest 
facts of stratification, which show that elevation and subsidence 
have everywhere alternated with each other. 

JOSEPH JoHN MURPHY 

Old Forge, Dunmurry, co, Antrim 


The Use of Terms in Cryptogamic Botany 


As no in logy hes replied to the i of 
co “D. n ae for aer e T mes be 
permitted to quote for his information the wiog from the article 
‘Nucleus, ” inthe “ of Botany” from thepenofthoanthor 
of the “Introduction to Cryptogamic Bo :—" In Alge 
the term ts a to the mass of Rhodosperms, 
whether in a single or in a compound cyst or con- 


fortunately, not the only one in which the termmology of cryp- 


togams is in a state of most perplexing confusion. 
ALFRED W. BENNETT 


A Lecture Experiment 








TODHUNTER ON EXPERIMENTAL 


ILLUSTRATIONS 
Segnive instant animos demissa per aurem, 
Eee 


THE following is, as nearly as I can recollect, the 
substance of a few remarks which I felt myself 
compelled to make to my class in a recent lecture. I 
had exhibited and described Hope’s apparatus for 
showing the maximum density point of water, and pro- 
ceeded to say :— 

Now that the mixture has been applied, 
my assistant will from time to time record on the 
black-board the simultaneous indications of the two 
thermometers, and will recall our attention to the experi- 
ment as the critical period approaches. You must, how- 
ever, in this form of experiment take for granted his 
fidelity and accuracy in reading and recording. By means 
of a somewhat cumbrous application of optical processes, 
it would be easy to project upon a screen images of the 
thermometers, in such a way that each of you might see 
for himself the course of the phenomenon. But the ther- 
mo-electric method, whose principle I have alread 
explained to you, is at once far easier of application, an 
in its indications more directly expressive. This Í will 
show on another occasion. For the present you must 
rely on the observations to be made for you by my assis- 
tant. Yet I have no doubt that all of you will allow that 
the exhibition of the experiment, even in this imperfect 
manner, wonderfully assists you in understandmg its 
nature, 


This leads me to mention that a very decided opinion 
against the use of experimental illustration has been 
recently pronounced by one of the most erudite and 
voluminous of British mathematicians ; my own former 
tutor, Mr, Todhunter, whose name and many of whose 


works must be familiar to most of you. Such a man 
pees deservedly with authority, on many points; and 
erefore his dicta upon a point with which he shows 
himself to be totally unacquainted are especially dange- 
rous, And I feel that it is my duty to point out to you, 
and warn you against, errors or absurdities connected 
with physics, whenever they come from one whose state- 
ments are, on other grounds, worthy of attention. I shall 
not trouble you with the whole I refer to in Mr. 
Todhunter’s “ Conflict of Studies,” but merely read to you 
a sentence or two of the most astoun part of it I 
premise that though he is of the teaching of 
physical science in schools, his observations apply (if th 
ve any basis whatever) to science-teaching in general, 
“Tt may be said that the fact makes a stronger impres- 
sion on the boy through the medium of his sight, that he 
believes it the more confidently. I say that this ought 
noe be the case. As heedoes not haun: the statements 
o tutor—probably a tk haa of ature knowledge, 
recognised ability, and blameless charffler —his suspicion 
is irrational, and manifests a want of the power of appre- 
SEEE Gu ra a want fatal to his success in that 
branch of science which he is sup to be cultivating.” 
Verbal comment on this d be altogether super- 
fluous, and the only practical comment I am disposed 
now to make is to proceed at once to farther expert 
menial illustrations of the subject before us. 


P. G. TAIT 


POLARISATION OF LIGHT * 
V. 


THE conversion of plane into circularly polarised light 
may also be effected by total reflexion, If plane- 
polarised oe glass be incident upon the inner 
side of the limiting surface at any angle at which total re- 
flexion takes place, it may be consid as resolved into 
two plane-polari: pe hi e vibrations of one being paralle: 
and those of the er perpendicular to the plane of 
reflexion; and there is reason to believe that in ev 
such case a difference of phase is brought about which 
for a particular angle in each substance (in St. Gobasn 
glass it is 54° 30°) it has a maximum value of one-eighth 
of a wave-length, And if the original plane of vibration 
be inclined at an angle of 45° to 
that of reflexion the amplitudes 
of the two vibrations, into which 
the reflected vibrations are sup- 
posed to be resolved, will be 
equal A full discussion of the 
mechanical causes which may be 
considered to effect this difference 
of phase would carry us deeper 
into the more difficult parts of 
the Wave Theory than would be 
suitable in this place. But if 
we accept the that the 
above-mentioned effects result, 
when polarised light (whose plane of vibration is in- 
clined at 45° to that of reflexion) is reflected at a 
proper angle; then the following construction will be 
readily understood. Take a rhomb of glass, a, 4, c, d, 
Fig. 14, whose acute angles are 54°30’; a ray incident 
perpendicularly to either end will undergo two total 
ynternal reflexions at the sides, say at f ands, and will 
emerge dicularly to the other end. These two 
reflexions together produce a retardation, as described 
above, of one-fourth of a wave-length. And if the ray be 
originally polarised and its plane of vibration be inclined 


# Continued from p. sês. 
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at an angle of 45° to that of reflexion (that of the paper 


-in the figure) the amplitudes af -thé two vibrations will be 


‘equal; and all the conditions will be fulfilled for the 
prodaction of circular polarisation, Such an instrument 
was invented by Fremel, and is called in consequence 
Fremel’s rhomb. On account of its length and its dis- 
placement of the ray, it is not so convenient as 4 quarter- 
undulation plate ; but on the other hand it affects rays 
of all wave-lengths equally, while the quarter-undulation 
pee can strictly be adapted to rays of only one wave- 


If either of these instruments be introduced and suit- 
ably placed between a -selenite plate and the analyser, the 
chromatic effecta will be similar to those due to a plate of 
quart» cut perpendicularly to the axis. 

Another important pore of these instruments con- 

polarised light. Such 
light may be considered to peng oes two plane-polarised 
rays whose vibrations are perpendicular to one another, 
and which See Ie thon of phase equal to a quarter 


of a wave- If, Deam Sunes a quarter-undy- 
eng late or a Be oceahal th suitgbly placed, it 
ei 


increase or diminish the a of phase by 
a quarter of a wave-length. In the one case ibe differ- 
ence of phase will amount to a half wave-l in the 
other it will vanish. And in either case the vibration will 
be converted into a rectilinear one; but the directions of 
vibration in the two cases will be perpendicular to one 
another, 

Reflexion from a metallic surface may also be employed 


for converting plane into circular polarisation. If a ray 


of plane-polarised light fall upon a metallic rer it is 
divided into two, whose vibrations are respectivel 
lel and dicular to the reflector ; and the Aaa 
retarded behind the former by a difference of plese 
depending upon the angle of incidence. If the plane of 


‘ vibration of the incident ray be inclined to the Plane of 


l based upon this principle 


. angle from the glass plate shall pass 


| tically upwards, N is a 


incidence at an angle (nearly 45°) which varies with the 
metal employed, but which is paren perfectly definite, the inten- 
sities become equal And further, if the angle of inci- 
dence have a value dependent upon the nature 
of the metal (for silver 72°) the retardation will amount 
to a quarter of a wave-length. And the result will be a 
ly polarised ray as in the case of total reflexion. 

The apparatus (Fig. 15) best adapted for experiments 

a modification of Norremberg’s 


polariscope SireCharles Wheatsone, from 
whom the followin hte Desai onde is quoted :— 
“CA plate of black glass, G, is fixed at an angle of 3° to 


the horizon. The film to be examined is: fo be Placed 60 
a diaphram, D, so that the light reflected at the po 
h it at t 
angles, and, after reflexion at an angle of 18% from the 
surface of a polished Fe Mich Soa, shall proceed ver- 
icols or any other 
analyser, placed in the path of second reflexion. 
The diaphragm is furnished with a ring, moveable in its 
own plane, by which the crystallısed plate to be examined 
may be placed in any azimuth. C is a small moveable 
stand, by means of which the film to be examined may 
be placed in any azimuth and at any inclination ; for the 
usual 


experiments this is removed. 
“Tf a lamina of quartz cut parallel to the 
sufficiently thin to show the colours of polarised u e ts 
laced upon the diaphragm so that its princtpal ses 
(ee the section containing the axis) shall be 45° to the 
sft of the plane of reflexion, on turning the analyser from 
left to right, instead of the alternation of two comple- 
mentary colours at each quadrant, which appear in the 


on ay we ap tus, the phenomena of succes- 
sive po n, exactly similar to those exhibited in the 
bya enlai of quarts cut 


dicu- 
sn be exhibited ; the colours follow in 


mae order R, O , Y, G, B, P, V, or, in other words, ascend 


‘perpendicularly to the axis. 





as in the case of a right-handed 
pendicularly to the axis. If the 

or turned in its own plane 90°, so that the principal 
section shall be 4 45° to the right the plane of reflexion, 
the succession of the colours will be reversed, while the 
analyser moves in the same direction as before, presenting 
the same phenomena as a left-handed plate of quartz cut 


Quarts is a P doubly ` 


refracting crystal; and in it consequently the ordinary 
index of refraction is smaller than the extraordinary index. - 


But if we take lamina of a negative crystal, in'which the, 
extraordinary index is the least, as a film of Iceland spar 
split parallel to one of its natural cleavages, thè pheno- 
mena are the reverse of those exhibited by quartz. when 
the principal section is on the /s/7 of the plane of reflexion 
the colours descend, and when it is on the right. of the 
same plane the colours ascend, the analyser being turned 
from left to right. i 

“Tt has been determined that the ordinary ray, both in 
positive and negative crystals, is polarised in the principal 
section, * while the ray is polarised -in the” 
section perpendicular thereto, It is also established that 
the index of refraction is inversely as the velocity of 
transmission. It follows from the above erimental 
results, therefore, that when the resolved ray whose plane 
of polarisation is to the left of the plane of reflexion is 
the quickest, the successive polarisation is right-handed, 
and when it is the slowest, the successive po. ion is 
left-handed—in the order R,-O, Y, G, B, P, E7 and in the 
second case in the reverse order, 

“The rule thus determined is equally applicable to 
laminæ of bi-axal tals. 

“ As selenite (sulphate of lime) is an easily procurable 
crystal and readily cleavable into thin laminz capable of 
showing the colours of polarised light, it is most frequently 
employed in experiments on chromatic polarisation. The 
laminz into which this substance most readily splits con- 
tain in their ‘planes the two optic axes; polarised light 
transmitted through such lamınæ is resolved in two rec- 


Fm of quarts cut per- 


be now either in- 


tangular directions, which respectively bisect the angles 
formed by the two optic axes ; the line which bisects the 
ibaa angle is ited the intermediate section ; and the 


dicular thereto which bisects the supplemen- 

tary tag is called the supplem section, These 
Gans belie premised df 4 Gin of selenite is 

on the diap e E E an to e left 
of the plane o ried the successive polarisation is 
direct or right-handed on the contrary, it is placed 
to the t of that plane, the successive polarisation is 
left-handed. The ray polarised in the intermediate sec- 
tion is therefore the most retarded ; and as that section is 


- considered to be equivalent to a "single optic axis, the 


Phe one Wiad ateak 
“In one of mica the optic axes are in a plane per- 
pendicular to the lamine. They are inclined aay" on 
each side the perpendicular within the crystal, but, owing 
to the refraction, are seen respectively at an ane of 353 
therefrom. The principal section 1s that which contains 
the two optic axes. If the film is placed on the diaphragm 
with its principal section inclined 45° to the left of the 
lan: reflenon, the successive polarisation is right- 
_ | banded The ray, therefore, polarised in the section 
which contains the optic axes is the one transmitted with 

the A aet velocity. 

of uni-axal crystals, whether positive or nega- 
tive, and of bi-axal crystals, all agree therefore in this 
respect :—that if the plane of polarisation of the quickest 
ray is to the left of the plane of reflexion, the successive 


larisation is right-handed when the anal moves 
from left to right ; and if it is to the right of the plane of 
reflexion, other circumstances the same, the 


successive polarisation is left-handed. 


* The plane of polarisation ia, throughout these pages, taken to be 
pendicular to that of vibration. R 
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“Tt must be taken into consideration that the principal 
section of the film is inverted in the reflected i 3 80 
that if the plane of polarisation of the quickest ray in the 
film is to the left of the plane of reflexion, it is to the right 
of that plane in the reflected image. 

“It may not be uninteresting to state a few obvious 
consequences of this successive polarisation in doubly re- 

laming, right-handed and left-handed according 

to the position of the plane of polarisation of the quickest 

Bn ey are very striking as experimental ts, and 

ill serve to impress the facts more vividly on the 
memory. . 

“r. A film of uniform thickness being placed on the 
diaphragm with its principal section 45° on either side 
the plane of reflexion, when the analyser is at 0° or 90° 
the colour of the film remains unchanged, whether the 
film be turned in its own plane 90°, or be turned over so 
that the back shall become the front surface ; but if the 
analyser be fixed at 45°, 135°, 225°, or 315°, comple- 
mentary colours will appear when the film is inverted 
from back to front, or rotated in its own plane either 


ik ak a : 

2. If a uniform film be cut across and the divided 
portions be again placed together, after inverting one 
of them, a compound film is form which, when 
placed on the diaphragm, exhibits simultaneously both 

ight-handed and left-handed successive polarisation. 
hen the analyser is at o° or 90° the colour of the entire 
film is uniform ; as it is turned round the tints of one 


other is well suited to exhibit at one glarice the 
mena due to. films of various thicknesses, It is well 
known that such a film placed between a polariser and an 
analyser will show, when the two planes are parallel or 
perpendicular to each other and the principal section of 
the film is intermediate to these two planes, a series of 
coloured bands, the order of the colours in each 
d from the thick towards the thin edge being that of 
their refrangibilities, or R, O, Y, G, B, P, V. e bands 
seen when the es are dicular are intermediate 
in position to seen when the planes are parallel ; on 
turning round the analyser these two systems of bands 
alternately appear at ipa hap eat while in the inter- 
mediate positions they entirely disappear. 

“ Now let us attend to the ces of these bands 
when the wedge-form film is ed on the diaphragm of 
the instrument, Fig. 15. As the analyser is moved round, 
the bands advance toward or recede from the thin edge 
of the wedge without any occurring in the colours 
or intensity of the light, the same tint occupying the same 

lace at every revolution of the analyser. If the 
ds advance toward the thin edge of the the 
P tar alec tag of each point is left-handed ; and 
if they e from it the succession of colours is right- 
handed : circumstance, therefore, that with 
to a uniform changes right-handed into left-handed 
successive polarisation, in a wedge of the same substance 
transforms receding into advancing bands, and vice versé. 
These phenomena are also beautifully shown by concave 
or convex films of selenite or rock-ciystal, which exhibit 
concentric rings contracting or expanding in accordance 
with the conditions previously explained. 

“4. Few experiments in physical optics are so beau- 
tiful and striking as the elegant pictures 
cementing laminæ of selenite of digi 
(varying from agbo to p of an inch) between two 
plates of glass. Invisible ynder ordinary circumstances, 
they exhibit, when examined in the usual polarising- 
apparatus, the most brilliant colours, which are comple- 


mentary to each other in the two rectangular posuere of | in 


the analyser. Regarded in the instrument, Fig. 13, the 


appearances are still more beautiful ; for, instead of a 
single transition, each colpur in the picture is succes- 
sively replaced by every other colour. In preparing such 
pictures jt is necessary to pay attention to the direction of 
the principal section of each lamina when different pieccs 
‘of the same thickness are to be combined together to 
form a surface having the same uniform tint; otherwise 
in the intermediate transitions the colours will be irregu- 
larly disposed. 

“r. A plate of rock-crystal cut dicular to the 
axis loses its successive polarisation, and behaves exactly 
as an ordinary ised film through which rectilinear 
polarised light is transmitted. 

“By means of the phenomena of successive polarisa- 
tion it is easy to determine which is the thicker of two 
films of the same crystalline substance. Place one of the 
films on the diaphragm E of the instrument (Fig. 15) in 
the position to show, say, right-handed polarisation, then 
cross it with the other (if the former be the thicker, 
the successive polarisation will be stil, ght-handed ; if 
both be equal, there will be no polarisation ; and if the 
cross film be the thicker, the successive polarisation will 
be left-handed. fn this manner a series of films may be 
readily arranged in their proper order in the scale of 
tints. : 

“Tn the experiments I have previously described the 
planes of reflexion of the ising mirror and of the 
silver plate were coincident ; some of the results obtained 
when the iano is of the plane of reflexion of the silver 

late is changed are interesting. 
“Iwil confine a attention here to what takes place 
when the plane of reflexion of the silver plate is 45° from 
that of the polarising reflector. 

“ When the principal sections of the film are parallel 
and perpendicular to the Rag of reflexion of the polar- 
ising mirror, as the whole of the polarised light passes 
through one of the sections, no interference can take 
place, and no colour will be seen, whatever be the position 
of the analyser. 

“When the principal sections of the film are parallel 
and died to the plane of reflexign on the silver 
plate, are 45° from the plane of reflexion of the 

ising mirror. 

“The pore ray is then resolved into two compo- 
nents polarised at right angles to each other ; onc com- 
ponent is polarised in the plane of reflexion of the silver 
plate, the other perpendicylar thereto; and one is 
retarded upon the other by a of an undulation. 

“When the analyser is at o° or 90° no colours are scen 
because there is no interference ; but when it is placed at 
45° or 135°, interference takes place, and the same colour 
is seen as if light circularly polarised had been passed 
through the film. The bisected and inverted film shows 
simultaneously the two complementary colours, 

“ But when the film is placed with one of its principal 

sections 223° from the plane of reflexion of the polarising’ 
mirror, on turning round the anal the appearances 
of successive polarisation are reproduced exactly as when 
the planes of reflexion of the silver plate and of the 
polari mirror coincide, In this case the components 
of the hght oppomtely polarised in the two sections are 
unequal, being as cos 224° to sin 223°; these components 
respectively 224° from the plane of reflexion of the 
silver plate and from the perpendicular plane, and are 
each resolved in the same proportion in these two planes. 
The weak component of the and the strong compo- 
nent of the second, are resolved into the normal plane, 
while the strong component of the first and the weak 
component of the second are resolved into the perpen- 
delar plane 

“The tus (Fig. 15) affords also the means of 
ebtaining lerge HRAS of uncoloured or coloured light 
every state of polarisation—rectilinear, elliptical, or 
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“ It is for this much -more convenient than a 
Fresnel’s rhomb, with which bat a very small field of view 
can be obtained. It must, however, be bome in mind 
that the circular and elliptical-undulations are inverted in 
the two methods: in the former case they undergo only 
a single, in the latter case a double reflexion. 








“For the ents which follow, the crystallised 
plate must be on the di between the 
silver plate the analyser, instead of, as in the preced- 


ing experiments, between the polariser and the silver 
plate. 





“By means of a moving ring within the graduated 
circle D, the silver plate is caused to turn round the re- 
. flected ray, so that, while the plane of polarisation.of the 
ray remains always in the plane of reflexion of the glass 
plate, it may assume every azithumal position with respect 
to the plane of reflexion of the silver plate. The film to 
- be examined end the analyser move consentancously 
with the silver plate, while the polarising mirror remains 
fixed. 


“In the normal ition of the instrument the ray 

by the miror is reflected unaltered by the 

silver plate ; bike cine a oF tie cao , 135° 

225°, or 3159, e e of polarisation of the ra 4 

ae side of the plane of reflexion of the wee plate, 
and the ray is resolved into two others, polarised respec 

tively in the plane of reflexion and the panen icdar 


'| in these cases as in quartz `` 
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one of which is retarded on the other by a quarter 
of an undulation, and constquently gives rise to a circular 
ray, which is right-handed or left-handed according: to, 
whether the ring is turned 45° and plaer be 135°, and 3152. 


p 
nn >. 


S S of - 
from 


into its two CET r components. 
“ Turning the e uated diaphragm 
letto Tigi Whea E peed ag So 


late and the analyser, occasions.the same suéces- 
fine colours for the same rotation as rotating. 
the analyser from right ‘to left w. thé instrument is ip 
its normal position and the Gini a between, Gye palmua" 


and the silver 

The same ples apply tothe cass ot bial eryr- 
tals cut a plane containing the two optic axes. 
ANo ene- polartecd lighe wraneranied through ENCE k 


is divided into two, whose vibrations respectively 
Beer te cies Ges! the ee ae As mentioned 
above, the line which bisects the smallest angle is called 
the intermediate section, and the line perpendicular to it 
pales geese e and the order of the colours 
upon the relanite valoa of the Cre mà In se- 
iene the ray whose vibrations iE in the supplementary 
section is the slowest ; in mica it is the swiftest. Hence 
these two crystals, all other circumstances being alike, 
the colours in o ite orders, and md as 
positive and ee r Balai aape ted a ae Anda 
test similar to indicated for uni-axal may be applied 
to bi-axal crystals, 3 
Some interesting and varied experiments may be mage 
by using two circularly polarising g HINAR AT 
garter andalan plates. ie ry ike ryt (C) ander 
between polariser proper and the crystal under 
examination, the other ‘between the crystal’ and 
analyser,’ light then the following pro- 
cesses. ‘If the plate A be placed so that its axis is at 45° 
on one side or other of the oneni Diane ol Tomna, 
and tbe late B with its axis parallel or 
tiiat of A, then od burning the endivsen we ete 
‘phenomena of circular polarisation described above. 
if, the A and Bi the positions 
before indicated, the crystal C be turned round in its own 
plane ; then, since the light from A and B is 
circularly polarised, it has lost all trace of direction with 
reference to the positions of polariser and analyser, and 
uently no change will be observed. 
if the plates A and B have their axes directed 


at 45° on either side of the axis of C, and the three plates 


be turned round as one piece, the ‘colour will remain n- 
changed, while if the analyser be turned, the colours will 
follow in the regular order. If the plates A and B have 
their axes directed at 45° on the same side of the axis of 
C, and the pieces be turned round bodily as before, the 
cose change in the same order as above, and go 
Sif their cycle once in every right angle of rotation ; 
the analyser be turned in the same direction, the 
change, but in the reverse order. The explana- 
Con oF this ta to ba omda the Ec ial when ioe place 
A and B are crossed, the retardation due to A is compen- 
sated by that due to B ; so that the only effective retarda-_ 
tion is that due to the crystal C, ee eee 
Pee eee ee 
ie alarisee at epee enue eos eae 
Temain unaltered. When the plates A and B have their 
Milo EE Ghacee ie TES and the colour 
cone F change. It should be added that the 
the plane of vibration, and consequently the 
imk of colours, does not follow exactly the same law 


_ W. SPOTTISWOODE 
(To be continued.) 


the _~ 
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THE HEART AND THE SPHYGMOGRAPH* 


JN the same way that by the spectroscope much can be 
a as to the chemical constitution and the phy- 

sical changes going on in the suh, so by the sphygmo- 
graph applied to the artery at the wrist many of the most 
important phedomena occurring in the heart can be 
studied with a facility that cannot bs otherwise attained, 
Till the introduction of the sphygmograph of Marey the 
pulse was considered to be little more than a simple up 
and down movement, because the instruments employed 
to it, such as those of Herisson, Ludwig, and 
Vierordt, developed so much momentum the details 
of the true trace were disguised. In the instrument as at 
present emplo the substitution of counterbalancing 
springs instead of weights has so far improved its effi- 
ciency, that the pulse is now known to form a decidedly 
fee curve if its movements are allowed to record 
ves on a moving paper. The sphygmograph 

trace, as thus produced, gives indications (ayo aires. 





tions ; as to the action of the valves of the heart; 
and secondly, as to the manner in which the muscular 
walls of the ventricles perform their work. It is to the 
former of these subjects that most physiologists have 
directed their observations in employing the instrument ; 
but it is to the latter, the more important of the two, that 
it is my intention to direct attention on the present occa- 
sion. 

_ The heart being nothing more than a pump of a pecu- 
liar construction, much may be learned by comparing it 
with other artificially constructed machines for the same 
purpose. In most such machines the force which keeps 
the pump at work is constant in power, in other words it 
does not vary automatically in efficiency with the amount 
of work that is expected of it. In the locomotive engine, 
however, there is an arrangement by which the furnace 
becomes: hotter as the speed at which it moves is in- 


creased, the waste steam pipe opening into the funnel and 
so rarplg te amount of the draught tepugh the boiler 
tubes. ith this arrangement it is nevertheless evident 





that there is a great waste of fuel in the construction of 
the furnace. 

It is quite possible to construct a steam-engine on 
much more economical principles, and the accompanying 
figure illustrates the manner in which the small engine on 
the table is at present working (see Figure), The boier (a) 
being sufficiently heated, drives the engine (5), which per- 
forms work by pumping coa/-gas from the tube c through 
the pump d into the elastic reservoirs. From this elastic 
bag most of the coal-gas escapes, through the tube /, into 
an ordinary gas bag, but a tube (g) carries some of it to 
supply the Bunsen’s burner (4) which heats the boiler. It is 
evident that with this arrangement ths size of the flame of 
the Bunsen’s burner (A), and therefore the pressure of steam 
in the boiler, which is the same as saying the efficiency 
of the engine, varies with the amount of work required of 


= Abstract of a lectures dalrrared by Mr. A. EL Garrod at the Royal Insti- 
tution on the evening of Friday, Feb. 6, 


that engine; for the greater the pressure in the elastic 
bag, the harder is it for the engine to perform the work re- 
quired of it, and the greater is the burner-flame. Witha 
certain proportion between the sizes of the orifices of the 
taps aan the extensibility of the elastic bag and tubes, it 
would be possible to arrange this engine in such a manner 
t within certain limits, the velocity of the fly-wheel 
would not vary with the pressure in the elastic bag ; in other 
words, with the work to be done. That the heart is a 
pump constructed on the same principle as this engine is 
the teaching of the sphygmograph, as far as it isin m 

wer to interpret its curves, the proof resting on the fol- 
owing considerations. 

First, the analogy between the anatomical distribution 
of the arteries iid the different parts in connection with 
the engine is not difficult to trace. Tae coal-gas corre- 
ae to the blood, the boiler (a) together with the engine 
(@)to the muscular tissue of the heart, whose left ventricular 
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pet boonies analogue in that.of the bellows (d). The |- 


oA elastic reservoir, together with the tubes, ds to 
systemic arteries, the Re bag ~connectéd with the 
: tbe 7 J (the capillaries). to the systemic veins; and the 


tube g.to the coronary arteries, which ply the muscu- 
lar e of the heart with nutrient blood, fu as it does |- 
the boiler by meang of the burner A however, 


does not show that the eee con of the heart varies 


directly as blood- is the case de- 
pends on the opportunity offered by the ygmograph- 
trace for th the estimation of the length of the ventricular 


ynder different circumstances, Each beat or reyo- 

pod of contacto of sicle, an (a7 t ows 
period of contracti syst and (2) the od of re- 
or dlasto The former of these occupies es'the inter- 

5 commencement’ of the primary rise and 


lengths of the systolic and dtastok. 
bey oe eke ; 
by most physiologists Who have works at the 
subje Elk iy wi oat TIE cher IE AD 
dent of the pulse-rate, Consequently the may be 
doing very amounts of work without any varia- 
tion in the pulse-rate, which is the same thing as saying, 
with the same length of systole ; which makes it evident 
2s in the above-described engine, the force of the 
muscular contraction varies directly as the 
Are knowing what we do about’ the “tow of fluids 
ilary tubes, and the capacity of the arterial 
N under different degrees of blood- 
The h trace tells us more than this. 
e length of the systolic portion of the beat does 
; with any given pulse-rate, nevertheless it does 
z preatiy withe brae T i rapidities of pulse ; my obser- 
vations owing that the length of the systole varies -as 
the cube root of the whole beat, being found from the 
ay = 47° z when + = the -rate and 
ws the ratio borne the systole to the whole beat. 
rom this no other i an pota than: that 
. length diastole, or jod of cardiac test, 
~ during which fresh blood ie Greiatiig h the ven- 
tricular walls, must modify the contractile force of its 
_. Mnuscular substance. The exact extent of this influence 
can be more readily estimated a oe ones 
‘ trace, which is obtained by applying the sphygm 
KE to the side of the chest at any spot where 
. pulstions of the heart are to be felt. 1e ay on te 
: thus obtained be demonstrated that if‘not ex- 
actly, approximately, at least, Ake sutrition of the heart's 
Lees Ai AET Meili R 


is much, therefore, as Ì hope I have been able to 

' show, to be learned respecting the action of the heart 
r Zom momma of sph ograph tracings, and it is 
scarcely too bold Stend e Generausation ta tho pro- 
perties of muscular tame gen ee eee 
ee et ae te ee 


i 


i 


ection 
to oi ee like 
Poe oan in a week, and BEA ea mi- 

revolutions in a person by the time he is seventy 
yous ot see 


* Seurnal of Anatomy ead Physiolegy, May sad November, 1873 
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DR. VON MIKLUCHO MACLA Y'S RE- 
` SEARCHES AMONG. THE PAPUANS * 


WEEN, lately at Bui —the- scarcely euphonious 
iyalént+ of the “Sans Souci” of a former 
English emor of r had the good “fortune 


tb make the EE E of the owner of a name, whose 
, no less than fame, sas rendered it familiar to 


of Dr. Miklucho Maclay will regret to khar ba i ar- 
termined, iù spite of an -aguish fever which still 

Be ee ee Poe eros ae lication o 
liver, to start again in a few days for aa o tH 
receht labours—the east coast of N or Bag rezne oh 


he had previously spent fifteen ape in close ia 
course with the natives. 


cast anchor in Astrolabe . g 
ee 
Swede. After a hut of very modest ionst had 
been built for him by the ship’s carpenter, the Vittas 

"Br anchor on the 26th, and d x 
Se ee alone, and depend- 
upon himself, for the T polvuesian servant 


Geo, Deeb of a chronic fever which he had `` 
and the Swede soon followed suit, with 


when he 
the exception, that he did not die, but by constant ailing 
was 2 source of much encumbrance to his master. 
As the natives were very distrustful, scarcely answering 
any questions, Dr. Maclay did not make much 
with the essential task of the language. Not 
only, however, were suspitious, 
iscot eth rence of the stranger by shooting wos 
‘head and neck, and pressing their spears so 
teeth, that he was constrained to open 
his mouth, Finding that .he- did not only not take 
the least notice of these ann ces, but that ‘all his ac- 
tions toward: them wero good (for, he being ‘a doctor, 
e they conic hat he waa no onary moral, 
co ; conclu that icing I A 
but that he was the veritable man-in-the-moo 
timo ”) E a 
As there were footpaths in the neighbourhood of 

en sand ke Iree latter are never found at a 


clode to 


availa than 1,500 feet, Dr. Maclay had some , 


culty in making expeditions without guides, which at 


Br Were dat procure 

ripe dae ew Guinea Dr. Maclay studied the 
bchabitants of the whole coast of Astrolabe Gulf; the 
people of the mountains round the gulf, and the dwellers 
on islands near Cape Duperré, one of the boundaries 
af the gulf, who lived a life of such perfect that he 
called the islands “the Archi of Parone 
eee eee jer I (Kar-kar) paid him 
visits, The itants of “ Maclay Coane” by S ch name 
eee ee ee 

ulf, were of especial interest, as it seems 
that they have never been in intercourse with any civilised 
people, for not onl wee ae tools and weapons made 
, or bone, but no trace of any European 


them. These 
elea or a song the smallest trifies 


which were gi ti en et ee 
with which they shaved themselves, as a substitute for 
flint, or the sharp edges of grasses. 
Nou Gaines con he Neko ioar bar or Noten 
saxaxh Ind ui. Myn Verdhyf aan de Oosthust van Nuwe 
Saly 4 tees tee, ds fol and divided by a screen of saflcloth’ 
5 hats berare Are bee 


t 
into two rooma, one for his servants, was 
aliuated on the const of Astrolabe Gulf, midway between the two 
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Dr. Maclay told us of one curious custom which he 
does not mention in either of the two papers referred to 
in the note. The Papuans, though they know how to 
produce fire by rubbing together two pieces of wood, 
do not do this when they require this Agent But always 
carry their fire literally abou with them, either trailing 
a lighted stick after them as they walk, or placing the 
same under their beds when they sleep. 

Dr. Maclay, despite much pains, was only able to collect 
ten skulls, and only two out of these had the lower jaw, 
for the natives preserve this with great veneration, while 
the skull itself is thrown into the Deighbonring jungle as 
a thing of no worth. The skull of the Papuans of Maclay 
coast 1s “dolicho-cephalic.” The superciliary eminences 
are frequently very strongly developed The maxillary 
region 1s p i Pon that the upper gee Oa Fe 
considerably nd those of the mandible, e Pa- 
pean are of middle stature, the females being consi- 

erably smaller than the males, but are strong and 
well built, 

Contrary to what has been written, there is no rough- 
ness of skin considerable enough to constitute a race 
characteristic ; which may be accounted for by the 
custom of smearing the’ bodies with a kind of earth, and 
to the frequency of psoriasis (“ masso ”). The colour of the 
skin too is in general of a light chocolate brown, and not of 
a bluish-black colour as has been previously asserted. The 
inhabitants of New Ireland, an island not far distant, have, 
on the other hand, acomparatively dark skin. The scars 
of slight wounds, eg. such as are made witb a red-hot 
coal, are somewhat darker than the surrounding skin, 
while deep wounds, which are of not infrequent occurrence, 
leave behind them scars almost white in colour. 

After a series of very careful observations, made as well 
upon shaven as upon well-covered scalps, Dr. Maclay 
concludes that the hair is not na y disposed, as 
has been represented, in tufts or clumps, but grows 
just as it would upon the héad of a European. The 

oe of the hair, too, varies in different individuals, for 
while one man is fain to cover his bald pate with a 
cuscus,* another is proud to display a “ gatessi,” which 
luxuriantly covers his shoulders. 

The natural colour of the hair is dull black, but this is 
mar after the period of childhood, by a black 
(“kuma”) or red (“ surru”) dye. The hair of children 1s 
covered with a wash of ashes and water for protection 
against lice; this hardens into a thick crust. In the 
case of males this is continued till the time of circumcision, 
after which period much care is bestowed upon the coxffure. 
The women, oddly enough, expend no pains upon the 
amran t of their hur. The eye-brows are generally 
shaven, and the hairs of the beard are either shaven or 
plucked out in the young men, but are permitted to grow 
among adults. 

The general hair-growth upon the body seems to be 
more scanty than it is among the Caucasian races. 
Th hair is never seen on the back of the hands, it 
sometimes ws ‘pretty thickly along the line of the 
vertebral canes and is sometimes so far extended as 
to cover the whole of the buttocks. 

With regard to the physiognomy, the forehead is not 
high but small, and sometimes retreating; the nose is 
broadly flattened ae frequently with dilated nostrils ; the 
mouth is broad, and has a projecting upper lip; the 
chin is retreating, while strongly projecting cheek-boner 
strikingly contrast with the smalluess of the forehead in 


the tem on 

The Pa of Maclay coast bore a hole thro the 
septum of the nostrils, in which a long ent of stone 
or pièce of shell is worn, The teeth are much worn 


through the almost exclusive use of a vegetable diet : 


* A small marmıpial found m Papua. Itis figured in Wallace's “ Malay 
t long hair worn at the back of the head is tarmed ‘‘ gutean.” 


Dr. Maclay noticed this in his own teeth after a stay of 

eight months in Papua. The lobules of the ears are 

ierced at an early age by means of the thorn of a 

Dre and become much elongated by having to sup- 
rt heavy ear-ri 

If the back of a Papuan is seen in profile, there will be 
noticed a considerable concavity of curve in the lumbar 
region. This would seem to be a characteristic m which 
the Papuan differs from the Caucasian race. The Papuans 
Specs Ges area mar than of the 
right, and use the feet to pick up various objects—some- 
times very small ones—from the earth. This is done, not 
by flexion of the baer aa by anadduction of the ied 
toe, which is consi rapote Com Ihe Teto the 
toes, From this use of the toes, it frequently happens 
that the two feet are dissimilar in size, 

Circumcision is performed at from the ages of 13 to 
15 years, and, as Zipporah performed it, with a sharp flint. 

his custom is general among the Papas of Maclay 
coast, and among most of the coast and some of the 
mountain inhabitants. Those—and among them are the 
New Irelanders an@ the inhabitants of one of the Islands 
of the Archipelago of Contentment—who do not use this 
Tite are looked down upon by their circumcised brethren, 
The suckling of infants is carried on fora long period, 
sometimes to the age of four years. 

The Papuans are very strict in their sexual relations. 
The men marry early, soon after circumcision, and have 
only one wife; concubi is almost unknown. The 
women, probably on account of the hard work in which 
they are seldom beàr many children. 

In spite of the dark colour of their skin, Dr. Maclay 
was able to recognise a change of colour in the face 
among the Papuans. He does not, however, state whether 
blushing follows upon a sense of shame, but only notices 
that the features are darker when they are overjoyed, or 
have been making great efforts, e.g. in the dance. 

The Papuan women, like their European sisters, eultı- 
vate the art of which Mr, Turyeydrop was the distin 
guished professor. Readers of the “ Aralyan Nights 
may remember how that the seductive wriggling of the 
sides of one of the damsels “ shaped like the letter alif,” 
caused the “world to turn black” before the eye of a 
susceptible hero, and will therefore fully appreciate the 
subtle influence of a jar and “ fe wriggle 
which the Papuan maid to have at even the tender 
age of seven years. The half-caste women whom one 
sees at Batavia seem to have adopted a similar though 
modified habit. 

The favourite position of the Papuan men—as it seems 
to be the Malays also—is resting the buttock - 
upon the heels (das Hocken), while the whole surface of 
the soles of the feet is applied to the ground. Dr. Maclay 
found that he could keep his balance only when the toes 
alone were in contact with the earth, This position of 
the Papuan must not only be acquired, but must depend 
also upon a peculiar relation of proportion in the limbs. 
Nothing can be said with certainty as to the duration 
of life among the Papuans. Dr. Maclay never saw an old 
individual among them. 

Dr. Maclay, the observations which he has at 
present made, concludes that the Papuan stock falls into 
numerous vartetes, distinct from one another, which, 
howsver, have no sharp lines of demarcaiton. 

On December 19, 1872, some natives came to’ Dr. 
Maclay to inquire the cause of some smoke which had 

seen risng from the see between Vitias and 
Dampier Islands. This turned out to be the clipper 
Tzonmroud, which had been sent out to look for the 
traveller (whose death, it seems, had been announced 
in the English journals), at the instance of the Grand 
Duke Constantine. 

Early on the morning of the 24th the Isomsmrona 
weighed anchor, and as she steamed away there could 
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be heard all along the coast the sound of the B4roem, 
a great wooden gong, afincuncing to the islanders the 
departure of the “man-in-the-moon,” who had takeń 
up his abode for more than a year amongst them. 
JOHN C. GALTON 





MICROSCOPIC EXAMINATIONS OF AIR 


A "bject has Jast been, pul rtance on the above 
pie Ee just been hed in Celcutta by 

‘ham, e conclusions which he 
ie cd as. dues Podi the EAE ate 90 vals 
able that we deem it right to give hen great publicity 


as possible. The follo ’s de- 
hich he made 


scription of the aeroscope wi s experi- 
ments :— 

e apparatus employed. in obtaining specim ens Was 
a ym form Ce r e r Di: Maddox 
It consisted o thin brass tubes, two of which 
sli bg on the third central one and came into contact 

te side of a Proj jecting,rim omits circum- 

poet og rim, was fornel by the margin of its dia- 
pomem which divided the centre tube into two chambers. 
t was of sufficient thickness to allow of a spindle passin 
up through it, The Dater terminated: fh a poin 
extremity, which came in contact with the upper end of 
the bearing, and provided for the free rotation of the 


ound the margin of the oa lain gi 


REEE ta Bt m 
a seto orations, to allow o epee 


air through it, and, on the centre ofits anterior 
there was a ‘square plate of glass with a sli pro- 
: jecting rim on its lower margin. The anterior of the 
two lateral tubes was pon rovided with an expanded orifice, 
and contained a small, finely-pointed funnel in its interior ; 
the pointed extremity ee the aon in front of the 
centre of the dia phrega-pat osterior tube was 
quite simple, aan a eae h-tail vane fitted 
into a slit ın its extremity, 

The following are Mr. Cunningham’s conclusions :— 

‘The most Ħnportant conclusions to be derived from all 
the preceding experiments aig et contained 
in the atmosphere in the vicinity of appear to be 

the following :— 

1, The acroscope affords a very convenient method for 
obtaining specimens really representing the nature of the 
true atmospheric dust. 

2, Specimens of dust washed from exposed surfaces 
cannot be ed as fair aa of the constituents 
of atmospheric dust, since are liable to contain 
bodies which may have mune d the surface otherwise 
than by means of the air, as well as others which are the 
result of local development. 

3. Specimens collected by gravitation also fail to indi- 
cate the nature and amount of organic cells contained in 
the atmosphere, as the heavier amorphous and inorganic 
constituents of the dust are deposited in relative excess 
due to the method of collection. 

4. Dew also fails to afford a good means of investi- 
paring the subject, as it is impossible to secure that all the 

really present in a specimen of it should be 
collected into a sufficiently small space, and, moreover, 
because it is liable to accidental contaminations, and also 
affords a medium in which rapid growth and deve- 
lopment are likely to take place. 

5. Distmct infusorial animalcules, their germs ad 
are almost entirely absent from atmospheric dust an 

Jeren from many specimens of dust collected from exposed 


6 The cercomonads and amoæbæ appearing in certain 


ipetinina of pure raii aate appart Do be zoospores de- 
veloped from the mycelial filaments arising from common 
atmospheric spores, 


Surgeon BML Ta Mi Medical Serre Je Galata), Mie 


: detected in such situatio. 


7. Distinct bacteria can hardly ever be detected among 
the constituents of atmospheric dust, but fine molecules 
of uncertain nature are almost always present in abun- 
dance ; ner ently appear in specimens of rain-water 
collected wi precautions to secure purity, and ap 


in many ease fo & to arise from the mycelium EPLE pA y besa 


eri 
eR Distinct bacteria are frequently to be found amongst 


the particles deposited from the moist air of sewers, 
though almost entirely absent as constituents of common - 
eric dust. 

e addition of dust, which has been exposed to 
Sepicat heat 44 trescible Baits is followed by a rapid 
development of i and bacteria, although recognisable 
specimens of the latter are very rarely to be found in it 
while dry. 

10, Spores and other is ge cells are constantly 
present in atmospheric and usually occur in 
considerable numbers: the majority of them are living 
and capable of growth and development ; the amount 
of them present in the air appears to be independent af 
conditions of velocity and on of wind; and their 
numbers are not diminished by moisture. 

11. No connection can be traced between the numbers 
&c., present in the air and the occur- 
rence of diarr cea, dysentery, cholera, ague, or dengue; nor 
between the presence or abundance of any special form 
or forms of cells, and the prevalence of any of these 


12, The amount of in ee and are hous particles 
and other débris suspend the atmdsp share is leal? 
eep naan on conditions of moisture se of velocity of 


nT eas results be compared with those obtained by 
other observers, and detailed in the first section of this 
ort, it will be seen that they agree very closely with 
those of M. Robin, only differing from them in indicating 
the presence of a somewhat larger number of spores than 
appeared in_his observations. hey differ almost equally 
from those arrived at by Pouchet and Ehrenberg. It is 
somewhat difficult to understand how the former observer 
so constantly failed to detect the presence of spores in his 
experiments, but there is an apparent reason for Ehren- 
eg observation of the ominance of animal forms 
in the atmosphere. His conclusions appear to have been 
almost entirely founded on the results oF the examination 
of specimens of dust not directly obtained from the air, 
but from surfaces on which it had been previously de- 
from the air, such as leaves, tufts of moss, &c. 
ow, as has already been indicated, it is certainly quite 
unwarrantable to assume that all organisms found in ek 
specimens existed as such in the air, or were even derived 
from the air in any way, All such surfaces are more or 
less liable to contact-inoculation ; leaves and moss, for 
example, are liable to this through "the agency of insects 
or birds, Moreover, with regard to many of the organisms 
it must be recollected that 
there is no reason why they should not have arrived 
there by means of active ion over the surface, 
harm ei are wet with ram, there is no reason why 
es, Rotifers, Anguilulæ, and many infusoria 
not travel over them from one point to another. 
me journey accomplished at any one time may, be small, 
and its progress soon arrested by defective moisture; but, 
unless they are deprived of vi in the interval by 
desiccation, they are ready for a start when favour- 
able conditions are again presented to them. 

It is hardly safe to venture on the vexed questions 
regarding the origin of bacteria, but it may, at all events, 
be gael that the results of the present experiments are 

sere not opposed to the belief in the transmission of 
these organisms in some way or other by means of the 
noe for th actually observed among the 

i in moist a the. the ERA of dry dust to putre- 
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scible fluids was followed by their rapid development, and 
they a in ens of pure rain water. 

Authbagh theseo ons maynot appear to encourage 
the hope of success in discovering the presence of atmo- 
spheric particles connected with the origin of disease, it 
must not be forgotten that they only refer to bodies distin- 
gu ebabie $ from one another wårlsi in the airy, the possi- 


ty remaining that many of the finer molecules grind 


in it are really of different natures, and may yet 
tinguished from one another by means of their actions or 
developments. Many interesting questions are sug- 
gested in connection with the fact of the presence 
of such considerable numbers of living cells in the air. 
What becomes of them when drawn into the ira- 
tory cavites of animals? Is their vitality destroyed, and, 
if so, how are ea? got rid of? Are they ever capable of 
ee PE any development within the organism, and do 
exert any prejudicial influence on the recipient? 
These and similar questions can only be answered b 
means of patient and extended ent, but even su 
imperfect and sepana observations as the present ee 
I trust, serve `a useful ose in clearmg away a few 
the Hee o from the path of investigation. 








NOTES 


A SPECIAL General Meeting of the Linnean Society is to be 
held on Thursday, March 5, at 8.4L, “‘ to consider alterations in 
the Bye-laws of the Society ;” when it is expected a full explana- 
tion will be given of the reasons which induced the Council to 
make the alterations recently adopted by the Society, which met 
with such violent opposition from a small section af the Fellows. 
It is understood that Mr. Bentham, who has occupied the 
chair of the Linnean Soclety for the past eleven years, will not 
offer himself for re-election at the ensuing anniversary. The 
custom of the Society requires that the next president shall be a 
Zoologist, but students of both branches of Biology- will be glad 
to learn that Prof Allman has allowed himself to be nominated. 
Few naturalists would bring to the office a wider, and none a 
more sympathetic knowledge. 


Mr. HIND writes to the 7Emer that he has received from 
Prof. Winnecke, Director of the Observatory at Strasburg, the 
following position of a comet discovered by hım in the Constel- 
lation Vulpecula on the morning of Saturday last :—February 
20, at 172 167 40% mean time—right ascension, 20% 35™ 442"; 
north declination, 26 deg. o™ 46%. The diurnal motion in right 
ascension is g™ increasing, and in declination 1 deg. 30™ towards 
the south. 


Pror.! Asa Gray has been appointed to fill the Chair in the 
Board of Regents of the Smithsonian Institution, previously occu- 
pled by the late Prof. Agassiz. 


Tu Rer. Dr. Thomas Wiliam Jex-Blake, Principal of Chel- 
tenham College, has been elected Head-Master of Rugby School, 
in succession to Dr. Hayman. 


A BARONETCY has been conferred upon Dr. George Burrows, 
F.R S., President of the Royal College of Physicians, 


WE would direct the attention of Palsontologists and others 
who are specially interested in the Cephalopoda, to a paper by 
M. Munier-Chalmas, in the Compier Rendus for Dec. 29, 1873 
which is translated: in the current number of the Annals and 
Mapanne of Natural History, in which, from a study of their 
earliest stages, the generally accepted systematic position of the 
Ammonitites and Goniatites ig stated to be inaccurate, they 
being shown to be dibranclate decapoda allied to Spirula, and 
not tetrabranchlats at all. 


THERE are two islands named St. Paul in theocean : one close to 
the Equator was visited lately by the Challenger; the other, south 
of the Cape of Good Hope, is to be visited by a French expe- 
dition under Capt. Mouches, for observing the forthcoming transit 
pf Venus, as we stated in our last number. The identity of name 
hes created a singular confusion. The Frenchadministration hav- 
ing decided that no naturalist was needed for St. Paul, the Chalen- 
ger having explored the island a few months since, M. Alonchez 
had some trouble, it is said, to get the decision reversed by the 
authorities. ° Both islands, southern and northem, are almost 
of the same microscopical sire and equally barren. They are 
of volcanic formation, with no trace of vegetable earth, and con- 
sequentlyof vegetation, : 

A TELIURAM from Melbourne, dated February 17, states that 
Colonel Egerton Warburton has reached Peth, in Western 
Australia, overland from Adelaide, having thus accompluhed 
the object of the exploring expedition on whastt he left Tennant’s 
Creek, north of Adelaide, in the centre of Australia, about 
twelve months ago, . Colonel Warburton’s explorations embrace 
a portion of the interior of Western Australis hitherto unknown, 
The distance traversed is over 1,000 miles of longitude, the ex- 
pedition having been conducted by means of camels, and was fitted 
out by the munificent liberality of the Hon. Thomas Elder, M. L.C., 
and Mr. W. W. Hughes. Another expedition under Mr. Gose, 
conducted with horses at the expense of the Goranment of South 
Australia, has not been so successful, Mr. Gosse, amid many 
difficulties caused by want of water and the barren nature of the 
country through which he pamed, managed to reach as far as 
E. long. 129° 59’ in lat. 26° 32’S,, the total distance traversed 
irrespective of numerous turnings and windings, being not less 
than 600 miles. His most notable discovery was made in lat. 
25° 21’, long. 131° 14’, being a hill consisting of one solid rock (fine 
conglomerate) or huge natural monolith two miles long, one 
wide, and 1,100 feet high, with a spring coming from its centre; 
Mr. Gome named it ‘Ayres Rock.” Both expeditions are 
highly creditable to the enterprise of South Anustalia, which, as 
our readers know, has succeeded in carrymg a line of telegraphy 
tight across the country, from Port Auguata to Port Darwin. 


THE enterprise of the Australian Colonies Is producing really 
valuable scientific results, as will be seen from the following 
telegram, dated Dec. 22, publafed in the Brisbane Courir, 
from Mr. G. Elphinstone Dalrymple, commander of the Queens- 
land North-east Exploring Expedition :—‘‘The coasts, harbours, 
inlets, navigable mvers, and creeks have been examined from 
latitude 18° 15 to 15° 15 S. The Bellenden Kerr 
mountain range has been successfully ascended, and found- 
to be a complete ‘razor back’ of granite. Palms were found on 
the summut ; but although the botanical discoveries were interest- 
ing, they have not borne ont all that was anticipated from them ; 
144 miles of soundings and 371 compass cross bearings have 
been taken in 19 navigable rivers and creeks of which the North 
and South Johnstone, the’ Mulgrave and Russell, drain the 
Bellenden Kerr range; the Mossman and Daintree drain the 
Arthur Palmer range inside the Schnapper Island. This range 
is nearly as lofty as the Bellenden Kerr, and is 25 mies in 
length. New rivers have been discovered penetrating a jungle- 
clad country of thoroughly tropical character, covered with o new 
rich soul suitable for sugar and other tropical culuvation. The 
extent of this country is roughly estimated at, m the aggregate, 
half a milhon acres, thus et once placing Queensland on a par 
with other favoured tropical countnes Mr, Hill has collected 
3,000 botanical specimens, roots, and blocks of timber; 130 
shells of five genera and eight species; 42 specimen bags of 
soils, Mr, Johnstone has collected 30 specimens of intereshng 
birds, insects, and reptiles; and I have obtained 93 geological 
specimens,” 


"| Tum Parks Jardii d Acctimatisation hasj 
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Tue French Society of Geography and the Gomriiasion dele 
gated by the Syndical Chambers of Conimerce. of Pards have’ 


instituted a ‘Commission of Commerctal Geography.” “This 
Commission has for its object—1. To spread in France, olther 
i csp r T garnet ee 

cial geography; 2 To punue the organisation or development, 
fromm an industrial and commercial point of view, of explorations 
in all quarters of the globe ; to take part in researches relative 
to existing routes or to create new ones; 3., To point out the 
natural riches and the manufacturing “hich may be ï. 
utised ‘by commerce and industry; 4. To inquire into all ques- 
tions relating not only to the development of French.colanisa- 
tion, but also to the colonial systems of the yariom civilised 
nations. The Commission 1s divided- into four xections cone- 
sponding to the above, and in'the interypl between the general 
Moetings these sections hold stated sáræces for discussing ques- 


“Hons, their. decisigns being-mbmitted to the approbation of the 


Commission. et 


recetved a flock of 
six magnificent male ostriches and twelve femalèa presented to 


` it by General Lacroix-Vaubars, who hokis a “high command in 


Algeria, All attempts to breed these birds have hitherto 
proved futile, but a'new attempt is to be made under- the 
wun df Provence. The six ostriches will not remain long 
in Paris, and are to leave soon for Hyeres, where the Acclimati- 
sation Society possesses a, large estate. 

THE Meteorological Soclety of France has decided upon 
holding its next Biennial Exhibition at tho Palais de lIndis 
trie, Champs Elysées : it is to be an International one. The 
expenses being paid by the Government, no charge, will be 
made for exhibiting. A special circular will be sent to the 
English Society this year. 

THE New York Tribune in calling attention to the rnauthentic 
character of a story to the effect that the non-existence of the, 
companion star ef Procyon, and of all except two of the satel- 
lites of Uranus, had been’ determined by the new telescope at 
Washington, announces the first important result obtained from 
this instrument. The resent observations have resulte] in the re- 


_ discovery of the two smallest moons of Uranus, which have been 
. ndt only distinctly seen on sereral occanons, but have actually 


been measured by Prof. Newcomb and his assistent, Prof E. L. 
Holden. Tho two larger moons of Uranus, first discovered by 


- Sir Wm. Herschel, ate well-known objects, and can be seen 


under favourable circumstances with any telescope of 12 in. 
aperture, The two smallest were first discovered by Lassell, 


‘were very unsatisfactory (scarcely, indeed, determining the exact 
number of moons), and it was not until he renewed his re- 
searches at Malta that he obtained any accurate indications. 
“Since that time, and until this re-discovery, no one has seen these 


` satellites, and their detection and accurate observation through 


the Washington instrument is gratifying evidence of its superior 
power. 

- Mrs. Mary Treat publishes in the American Naturalist for 
December 1873 a remarkable contribution to our knowledge of the 
sensitiveness of the leaves of the sundew, her experiments being 
chiefly made on the large American species Drvtera Ahsormis, 
the leaves of which capture and kill moths and butterflies two 


inches across. Her observations are in accordance with those ` 
; already recorded on English species, that the motion of the 
‘‘glands-is excited only by organic substances, or if for a very 


short: time by mineral substances, that the excitement passes off 
almost immediately. The most astonishing of her observations 
is, however, that when living flies are pinned at a distance of 
half an inch from the apex of the leaf, the leaf actually bends | 
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towards the insect util tho“glands fesch it and suck its juices, 
In the Notwrnkist for January is en acconnt of Roth’s observa: | 
sa Cee phe r ens a ae 
ago. : = 

E E ee as ee A T 
likely to be’ a thost useful work—‘' Insects of the Garden ; their 
habjts,” &c, by Dr, A. S. Packard. The present number 
contains 32 pp. with woodcuts and a coloured plate, and is pub- . 
lished at a5 cents. It forms part of a work called “Half hours 


| with Insects,” to be.completed in 12 parts. 


TAN advance sheet of the forthcoming mmber of Petermann’s 
Mitthelismgen containg an oficial account of the voyage of Count 
Wiltschek in the summer of 1872 to Spitsbergen and Novaya 
„Zemlya in the yacht Zsbjorn, thé chief -object of which was to 
‘plant a provision dèpôt in the Arche Sea for the Austro-Hunga- 
rian expedition under Weyprecht and Payer in the Zipwhef, 
The account contains some valuable observations on the ocean- 
currents, temperature, weather, wind, &., of the region, and the 
geology of Novaya Zemlya ; collections of the fauna and flora 
of that island were made, and photographic views were taken. 
Nothing is known at present of the Austro-Hungarian expedition 
in the Zepethog, though it is probable that she may be wintering 
somewhere on the coast of Siberia. 


Tux Government of Pera havo tat poate yali Uden expects 
ing yast suma of money in exploring the little known portions of 
Pern which. lie to the west of the Andes, and Sefior Raimondi, 
a scientific man of the highest character, has, in the service of 
the Government, been also exploring the remote valleys between 
the Cordilleras, and at the head waters of many of the rivers 
which flow down the northern slopes to the oastern plains, a work 
in which he has been engaged for twenty years, The announcement 
is now mgde that ‘the leboms of Señor Raimondi are to be uti- 
lised in the publication, by the Goveinment; of à magnificent 
flustrated work, which is to embrace a narrative of his explo- 
rations, and the result of al} his researches upon the geography, 
natural history and climate of Peru. _ i 


In a “Note Additionelle,” by Mr, Albert Lancaster, of the. 
Belgian Academy, to Mr. W. T. Brigham’s memoir on ‘' Volcanic 
Manifestations in New England, 1638—1870,” published by the 
Boston Society of Natural History, the author records a number 
of earthquakes omitted in Mr. Brigham’s memoir. Taking all the 
recorded earthquakes fn New England dunng the last three 
centuries, the anthor finds.that ‘2 occurred yearly during the 
seventeenth century, 1'2 during the eighteenth, and 2:0 during | 
the nineteenth, though on account of the imperfect data of the 
seventeenth and eighteenth centuries, he thinks that 2°0 per 
annum may be taken as the average annual number of earth- 
quake phenomena in New England. If the number of earthquakes 
daring the three centuries be examined in reference to the months 
in which they occurred, it will be found that there are two distinct 
maxima and minima, both showing an equality almost to a unit ; 
the former fall in February and November, the latter in April 
and September, and they are to each other as 36: 1. Dividing 
the number of earthquakes according to the seasons in which they 
occurred, it is found that eighty-seven occurred in winter, forty- 
three in sping, forty-three m summer, and ninety-one in 
antumn, Enough is not yet known of the geological constitution 
of New England to enable us to explain these remarkable results, 
though ıt is hoped that the researches at present carried on by 
the U.S. geological officials tay ere long enable us to do so. . 


THE existence of gigantic Cephalopoda in American waters 
hes long been suspected, and at last a large specimen of a 
“squid,” or sepia, bas been~ captured and preserved. Tho 
measurements, as given by the Rev. M. Harvey, of St. John’s, 
RR tg See e hae circumference, 5 ft. 3 


dages, 6 ft. In length, and gin. in circumference nearest the 
head; the sucking-discs are denticulated, and in some instances 
measure I} ın. in diameter. This individual has been preserved, 
and its measurements are therefore authentic; but still larger 
specimens are believed to exist, and an cccount is given of an 
encounter between some fishermen and a huge creature which, 
on being struck by them, attacked ther boat by twining its arms 
round the vessel. Two of the arms were cut off by a fisherman, 
when the squid moved off, ejecting a large quantity of inky fud 
to cover its retreat. A portion of one of these arms, measuring 
19 ft., has been preserved, but it is said that 6 ft. of it were de- 
stroyed, while the fishers estimate that they left 10 ft. more on 
the body of the squid. This would biing its length to 35 ft. It 
is to be hoped that more care will in future be taken to prevent 
the mutilation of specimens ; and the capture of the first-men- 
tioned one will, no doubt, excite the fishermen and others to 
greater care and exertions in looking out for still larger examples. 
The first squid was caught in Logy Bay, Newfoundland. The 
encounter with the second took place of Portugal Cove, Con- 
ception Bay, about 9 miles from St, John’s, 


AT a recent meeting of the Essex Institute (Salem, Mass), 
Mr. Byron Groce of Peabody read a paper on “The Study of 
Natural History in Schools,” in which he advocated its 
introduction by substituting it for some of the less useful 
studies now pursued. He also gave an account of the method 
he had followed in the High School of Peabody, stating thet 
during the summer he took his school into the woods and fields 
for 2 half day each week, taught the scholars to collect specimens 
and preserve them properly; then had the specimens arranged 
in the school cabinet, and on unpleasant days in the winter they 
were used for instruction. In this way a lively interest had been 
created in the school, and a Natural History Club had been 
formed among the scholars for the purpose of carrying on the 
study. 


A NEW llustreted weekly newspaper is announced for first 
appearance on March 7. The title 1s the Pictorial World. We 
trust the projectors will be wise enough—to take the word in its 
largest sense—to let its readers know something of what 1s being 
done in the world of Science, 


WE have received a map (published by the U.S. Geological 
Survey) of the sources of the Snake River, with its tributaries, 
together with portions of the head waters of the Madison and 
Yellowstone, from surveys and obseivations of the Snake 
River Expedition, by G. R. Bechler, Chief Topographer, and 
James Stevenson, Director. The scale is five miles to an inch, 
and all the remarkable features of the extensive district, which 
includes the Yellowstone National Park, end the nature and pro- 
ducts of the ground, are clearly indicated. 


WE have received the third volume, for 1873, and the com- 
mencement of the fourth volume of the “ Procès-verbaux des 
Séances de ls Société Moalacologique de Belgique,” showing the 
activity with which this depaitment of Natural History is pur- 
sued in Belgium, 


THE additions to the Zoological Soclety’s Gardens during the 
past week include o Crested Agouti (Dasyprocta cristata), from 
Mexico, presented by Mr. C. H. M. de Lichtachel ; a Pennant’s 
Parakeet (FYatycercus pennanti), ond a Cockateel (Calsġsitia 
neva-hollandie), from Australia, presented by Dr. H. Wheeler ; 
a Common Gull (Zarns canes), British, presented by Mr. W. 
K. Stanley; a Malayan Hornbill (Buceros malayanus), from 
Malacca, purchased ; and a hybrid Pheasant (between 7icumeta 
amAerstia and. T. pects), received in exchange. 
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Fusinus Liebigs Annalen der Chemie u. Pharmacie, Band 
170, Heft 1 2. This number contains the following papers: 
—On the chlorides and oxy-chlondes of sulphur, by A. 
Michaelis, The author describes the compound SCI, and other 
chlorides, also an oxy-chloride of the formula S,0O;C]; Ile 
gives fables and curves showing the dissociation of SC], which 
is very rapid between — 20° when 100 per cent. of that body 
exists and + 6°:a when only 2°43 per cent. exists as SCL, the 
rest consisting of SC], and chlonne, SCle dissociates mach leu 
rapidly, 5°44 cent. existing at a tem ture of + 120, 
Re d e Sa the nature and constitution Ef galic acid, by I. 
Schiff. A correction of the formula of carbazolin, by C. 
Grabe.— On capremec add contamed in the crude buty ic 
acid of fermentation, by A. Lieben—On the salts of caproni ic 
acid derived from fermentation, by F. KottaL—On acor- 
densation product of oxybenzoic acid, ra LL. Barth aid 
C. Senhofer. The author’s obtained a y of the formula 
CHO}; two of the h ens of this formula are replaccable 
by metals. The Ba Ca, Na salts thus formed ore descnbed. 
On treating the body with zinc, antwetene wa» obtaincL. 
They propose to this body Anthtatlavon aria useles as a dye- 
sto On phenol-trisulphuric acid, by C. Senhofer, The acid 1, 
p ed by acting*on sulphuric acid wth phosphoric anhydride 
fae resence o ol; it is a tnbasic acid of the formula 
C LOs ing with 3} molecules of water. Sevcral 
of its salts are described.—On orthoxylol prepared from liquid 
bromtoluol, by P. Jannesch and H. Wubner.— On the action 
of ozone on carburetted hydrogen, by A. Howeau and 
Renard. This is a translation from a paper inthe Comptes Ren t’. 
vol lrxvi., §72,—On dichlorglycide, by A. Clans. This body 
is prepared by the action of potassic hydrate on trichlorhydr-n. 
On the action of potassic cyanide on diehlorgiycide, by the same 
author.—On omanthyhe acid and n hepty! alcohol, 
by Harry Grimshaw and C, Schorlemmer.—On tnmethy] acetic 
acid, by A. Butlerow.—On the dichlor propionic ether from 
glyceric acid, by Messrs. Werigo and Werner.—Contnlutions te 
our knowledge of citric acid ; and On baric atraconnte, by 1H. 
Kammerer.—On dissociation, by A. Horstmann. — The ouml«r 
concludes with a short reply to Butlerow’s paper on tnmethyl 
carbinol, by E. Linnemann. 

Bulletin de la Socii Imperiale des Naturalistes d> Move tt. 
No. 2. 1873 —This number commences with a paper by Ir. 
Koch on malformatons in the embryos of fpeues of salmon 
and Coregonus; the various monstrosities being treated under 
the headings of (1) Dicep 3 (2) Diplamyelia (dupliaty of 
spinal cord, total or partial ; (3) Divergences of body from its 
long sais; (4) Defects in organs of locomotion; (5) Anumal.es 
in the vegetative sphere ; (6) Defects in organs of sense. As to 
thef disputed point how double emonsters anse, Dr. Koch finds 
confirmation of I. Muller’s view, according to which they nie 
produced h union of two organised embryos ansing from 
an imperfect fission. He also asserts that double monsters, wheie 
both bodies are formed alike, never Irve after leaving the egg, 
and when the yolk has been absorbed; other monsters may, if 
the form permits of food being procured. From expeiments 
made on production of monsters, it seemed well establohed, 
that unfavourable conditions, such as shaking, were peculiarly opt 
to cause them; eren double formations, but only of a certrin 
kind, viz. Diflomyesa partialis, not D. totals. The influence of 
temperature was also seen in the fact, that, with embrycs in thew 
unfevourable conditions, a difference of three degrees R (above 
the normal cold temperature), made o difference of twelve drys 
in the time of development, which was to this extent retarded. 
The paper is accom with numerous ilnstrations—M. Wol- 
kenstein contmues account of anthropological researches on 
the ancient cemeteries of Waldal, named ‘‘Jalnikis;” giving 
here detailed measurements of the skelctons found in these 
peculiar tombs.—M. Becker describes a journey he made in 1872 
to several places in the neighbourh: of the Caspian and `n 
South Deghestan; apppen a lust of plants and anim. 
found there.—M. Truntechold furnishes some measurements of 
Ela:metherium sibericum ; M. Motschoulsky a Int of new specc~ 
of Coleoptera ; and there are one or two notes, m Russ, on 
botanical subjects. 

Astronomische Nachrichten, No. 1973. In this number Dr. 
Stein gives an account of an apparatus for astronomical photo- 
graphy, with which the negatives are taken without the use of 
a k rooi or tent, and if useful in practice, ıt justly deserves 
credit. It consists practically of a sort of flat box of glass, one 
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side of which is the collodianised 


aguinst the other sides by means of india-rubber packing. 
is a tube pasang into 


silver solution ıs poured, and then by la 


coloured glass is replaced, the box removed and developed by 
pouring’in the solution in the same manner as the-silver, in the 
meantime watching the plate through the coloured glass; the 
washing is then proceeded with in the same manner.—Dr, Stein 

to use this method for photographing the tansit of 
Venus —Prof, Schmidt contributes a paper on the rotation 
of Jupiter, in which he discusses all the old observations of 
Casini and others. From his list we gain that these observers 
differed to the amount of 6™, the mintmum being 9è 50m, and the 
maximum 9? 56", From Prof Schmidt’s observations in 1873, 
he obtains a period of 9 _56™ y'a. 

Archives des Sciences Physiques d Naterele, Dec, 15. 1873.— 
In this number a shat opening notice of M., de la Rive is fol- 
lowed by an article by iedemann, being an extract from 
his recent work on elliptic polarisation of light, and its relations 
with the superficial coloms of bodies, Theeanthor shows that 

cial colours considerably with the nature (indices 
of refraction) of the in contact with which they are 
produced ; and colours the most strongly reflected present gene- 
rally the most intense elliptic polarisation, provided the reflec- 
tion occurs in air or in vacuo, The pri angles of incidence 


cial colours and the principal angles of incidence and 
Tate ot amplitnde.—Dr. Hermann Mull 


Meteorologi held at Vienna in 1873, and the circom- 
ee etek tine There ts alas a note on the early dere- 
. lopment of Geryonides, by M. Fol; and thus is followed by the 
usual scientific summary. 

Ocean Highways, Febraary.—About one-third of this number 
is ded by, & pa Captain R. F. Burton, d 
4 Se RAG loath ton bist bein tis Beatle 
Gardens and Agnmanti Hills, and the second along the shore to 
the Volta River. The papei, which is written in tain Bur- 
ton’s characteristic and attractive style, and illustrated by 
two maps, is full of information, and no doubt prove in- 


Indian famines from 1661 to the 
present time, and shows how much could be done to foresee and 


obviate the of famine by a more scientific investi- 
on of the laws which regulate omena. 
article is accompanied by a map showing the extent of the 
famine districts. Ini a short article on ‘‘ Wyche’s ” called 
by the Germans after King Karl of Wart it is shown 
mattatactorly, we think, that the honour of the , by 


ight, belongs to s expedition in 1617, and that the name 
T imposed sho remain m "Some interesting 
details are given of Richard Wyche or Wiche, the London mer- 


articles are on “E a oe ion to the 

public,” and on the  Brovindah rade,” or trade of the Lohani 
merchants, who are the channels of communication between 
India and Central Asia. 





—— 





SOCIETIES AND ACADEMIES 


Royal Soclety, Feb. 12—‘‘ On the Division of Sound by a 
layer of flame or heated into a reflected and a transmitted 
portion,” by John Co Assistant in the Physical Laborato 
of the Royal Instituton; communicated by Prof. T 
Fees rating bell contained im a padded box was directed so as 
to propagate 2 sound-wave through a tm tube and its action ren- 
dered manifest by its a sensitive flame pet at a dis- 
tance in the direction of sound-waye to e violently 


E The invisible heated layer immediately above the luminous 


vo, issuing 
Jimiting sufaces of the heated layer; and a 


being trans- 

mitted through it, was now only competent to alightly agitate the 
sensitive flame. : 

The heated layer was then placed at such an e that the 

reflected portion of the sound-wave was sent a second 


tin tube (of the same dimensions as the above), and its action 


affected, resumed its former meee, i 

Feb, 19.~ ‘‘ On the Number of Figures in the Period of the 
Reci of every Prime Number below 17,000,” by William 

H -le-Spring, Durham. 

“On an ent for the Composition of the Harmonio 
Curves,” by E. A. Donkin, Fellow of Exeter College, Oxford. 

“On the Absorption of Carbonic Acid by Salme Solutions,” 
by J. Y. Buchanan, chemist on board H.M.S. Challenger. 


Linnean Society, Feb. 1p]. Gwyn Jeffreys in the chair, 
—The chairman announced aS General Meeting of 
the Society would be held on Thursday, March 5, at 8 P.a., to 
consider ns m the Bye-laws of the S ”? Tho 
foll papers were read :—Systematic Hst of the Spiders at 
Coden ae Great Britain and Trelend, the Rer. 

zE o observations on the vegetable produc- 
tions and rural economy of the prorince of Baghdad, by Surgeon: 
mior W. H. ColvilL—Note on the Bracts of Crucifers, by Dr, 
AL Masters. . 


Zoological Society, Feb. 17.—Geoige Busk, F.R.S. vice- 
pradan, in the chair.. Mr. Apeere o£ the 
leopard China, procured $ winhoo, 

gad slowed’ chet those from the northern and southern pro- 
vinces did not appear to be specifically distinct.—A communica. 
tion was read Mr. L. Ta Conservator of the 


rds 
respectively Maalitra hedvige, Baianthea dichroura, Erie- 
cnemis ropygia and Lam bronickss.—A communica- 
tion was read from Sir Victor Brooke, Bart., describing a new 
ies of Garelle, founded on two specimens living in the 
ty’s Menagerie, which he proposed to call Geenlla weusca- 
teass,~-A communication was read from Dr. T. Schomburgh, 
Director of the Botanic Gardena, Ad containing an account 
af the habits of the Australan Coote (Fwlica australis) as ob- 
served in the Gadens under his charge—Mr. E. Ward ex- 

hibited the head of a supposed new species of Wild 
from Ladak, which he proposed to name Onis brooke, after Sir 
Victor Brooke.—Dr. J. E. Gray, F.R.S., communicated some 


notes oa the C Co he e proposed to 
i i from Crecodi/us vulgaris of ca, and 


to Crecodtites madagascarensis —A communication was read 
from Mr. W. N. Lockmgton, of Humboldt County, Califomia, 
col some notes on the mammals and bids met with in 
thet part of the State of California. 


Mathematical Society, Feb, 12,—Dr. Hirt, F.R.S., 
t, in the chair,—Prof. Clifford gave in some detail a 
statement of the views advanced in his on the foundations 
of dynamics.—A discussion in which Messrs. i 
Moulton, Cayley, Roberts, and G. H. Lewes took pert.—Mr, 
Cifford having answered questions and replied to objections, 
proceeded next to give an account of a paper on the fres motion 
of a solid in elliptic space.—Owing to lateness of the hour a 
per by Mr. C. J. Monro, entitled ‘‘ Note on the Inversion of 
’s Theorem in ProbabdHties,” was taken as read. Under 
the name of Bernoulli's Theoiem are com ed two 
theorems which, with a little Hcence, we may as the 
deductrve and the inductive. The deductive theorem assumes 
the constant probability ¢ of a given result on a single and 
determines the probability P that on æ trials the result be 
from m $ —} to ssp + I times, or from z — Itos +} 
« is tho greatest integer in wa +4 The inductive theorem 
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assumes that the result is produced s me 

made ae «cut pelt — aioe Gat a Scottish Met mre Mr. M. Home, 
# eteoro 6 

gree constant probability Tor tho mindy ao determinen E the of Weidabun, in the dai —F ron ip repent of tle enad À 


probability that this facility lies between pt: Z. 
tive theorem it is supposed that — may be neglected ; and in 
(The author here refers to Mr. Todhunter’s 


i zar 
A Na 
a i: 55, and to Mr. De Morgan’s treatise in the 
“Enc. 77.) The object of the paper was to show, first 
E a in s statement of the inversion 
(seo Todhr., 8 997), of which removes the incon- 


of theiesults ; and secondly, that upon the hypothesis 
of equally robeble values withm ranges, the inversion is 
so far Ser oie Aaron may ihe Remade Bie 
other little calculation, and in particular without the a 
proximate evaluation of a int and accordingly that 
the two solutions are i in principle. 
Chemical Society, Feb. 19 —Prof. Odling, F.R S., pre- 
sident, in the chair.—Mr. James Bell delivered his lecture 
“On the Detection and Estmation of Adulteration in Articles 
of Food and Drink.” 


various kinds of as many a apaa 
are largely employed for the p aeaa fe the en 
consid the pare coffee and of the various sab- 


stances used to adulterate it, 
methods for their detecton en, pepper, and- mustard, Were 
afterwards treated of in the same wa wing to want of time, 
Mis Hell way unable 18 complete E TTS eo Was tie adel 
teration of cocoa, tobacco, and beer was not touched upon. 
This admirable and mstructive lecture was copiously illustrated 
by the most beautifully execnted drawings of the structure of the 
various substances as exhibited under the mi . After the 
lecture many of the Fellows availed themselves of the opportunity 
afforded them of looking over the extensive collection of micro- 
scopic preparations connected with the subject. 
Entomological Society, Feb. 2—Mr. J. W. Dunning, 
ent, in the chair.—Mr. Muller exhibited a blind 
Myriapod and others found in a limestone cave in the Jurassian 
Mountains ; he beheved them to be the first found in caves 
of Switzerland. —Mr. Kirby exhibited Lycena phabe from Aus- 
tralia, which had been described by the Rey. R. P. Murmy.— 
Specimens were exhibited of Monokamsens laiconotus, a Longi- 
corn beetle which was very destructive to the coffee plantations 


in Natal. The only remed appeared to have tried 
ketal Suan Ag that appeared roots of the trees ; 


but suggested on the first of the in- 
ee fe a E This was the practice adopted 
on the continent of Euro Also 


Cee ee OE were 
’ whereas A. 


ad, 


Edwards.—A paper was communicated by Mr. Herbert 
renee entitled ‘‘ Descriptions fifteen species Diurnal 
Lepidoptera, chiefly from South America.” 

Meteorological Society, F t 18.—Tho read 
were :—‘‘General Remarks on the West Indian yelones, 


those from the gth to the 21% Sept, 18723 
H, Jahncke, harbour-master of St. Thomas; 
“Now Forms Alcohol Thermometers, ” a ‘An Im- 
Mir Vacuum Solar Radiation Thermometer,” both by 
» James J. Hicks; and ‘‘Note on 2 Wat which burst 
e Mountain of Ben Resipol, in Argy in August, 
187%” by Mr. Robert H. Scott, F.R.S. A very interesting 
discussion followed the reading of each paper. That upon Mr. 


Jahneke’s led to aprenia of Cina on., fie: ongin, iom, 
and general characteristics of West urricanes, 
and of the best means of improving oe foo 


of weather phenomena in cae 


Mr Picked scond pii ag eae ee 


current as a test for he 
PEET eee 


ari ye Broadlands, Peebleahire, and 
Sieira iat i have been added to the so 


a st S Faro, and r in South America. 
Observations have also been begun to be made for the society at 
Melstad, in the north of Iceland, and at Fairlie Plains, Paroo 


have which the weg Agere 
would not justify. Teachers of several schools had made 
known their wish to observe for the society, provided they were 
farnished with instruments, et the samo time proposing to intro. 
Gal Bae Ae ee Ee a 
council, however, had betir obliged to decline these app 
for want of fmde The m of the goclety is at present 
60, In room of the three members of council who retired, 
e lan a Ge 
of Broadlands, were elected.—An application has been 


to the council Mr. Colin McVean on behalf of the 
Government of Japan for advice the establishment of 
a system of o in Japan. In answer to 


had, with the asistance of the Hon. Bouvene F, Primrose, of 


meeting. Some interciting relations betwen tes catches aT 

different districts and the p 

and MI ee ane. general a h oa rala ie e 

in the first report, presented Jaly last, it is highly probabla 

tat when te nie of thee ur years’ fishings sumilar to 
satisfactory returns of the year have been collected, 
conclusions will be 


at.—Mr. Thomas Stevenson, 
regarding- 


meten, which could be compared with the soclety’s standard. 
It is proposed that observations of the instruments and 


servations had been —Mr, Buchan gave an account of 
the of held at Vienna 
in tem ber to which he Mr. Scott, of the Meteoro- 


ee eee en Dore eae an oleae ee tee 
British Government. j 


Geological Society, Feb. 12—A peper was read by Mr. 
Gelert of the Geological Survey urvey of Scotland, on ‘The 
Isleof Man.” The chief points of interest in the 
eee the correlation of te red sandstones and Breccias 
with the Lower Carboniferous series of Scotland, and the proofs 
adduced that the volcanic rocks were probably on the same 
horizon as the upper Imestone shales of Detaled 
evidence was waa given fo show tha the Isle was glaciated by « 
confinent i from the north-west of Eng south of 
Scotland, and the north-east of Ireland. The two submarine 


t 
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hollows lying between the Portpetrick coast and the north-east | -~ : Naw Haven, U.S, 

of Ireland, and between Anglesea and the coast south of Dublin, Connecticut Academy, Dec 17, 1873.—Prof, IL; 
were atiribyted to the increased erosive action of the ice-sheets | president, in the chat.—Prof Marsh,.of Yale 
due to the narrowness of the channel at these points.—Mr._ Coe a ET explorations of his party in 
Andiew Taylor garo a description of the course of the Riyer | Rocky 

Almond, near Edmburgh, and stated that that river followed, at season, The first explorations this year were made in 


various places, which he specili lines of “fault.” the PHocene deposits near the Niobrara River. Owing to 
UER - hostile Indians, the explorations of the party hero were at- 

CATER tended with much difficulty and danger, but were on tho whole 

. Literary and Philosophical Society, Feb. — Physical and quite seal: Many new animals cers di i, and ample 
E E VETE T A ae F ent arf material secured for a full investigation of those known 
tee eae Ae e a Crete of the Tides,” by | fom that region. A second was mado in Angust from 
Feb, 1.—R. A. Smith, F.R.S., V.P., in the chair.—*The | Eott Bridger, Lapa en S D of Sone eed 


” by Quad- 

heer AA as E AEA 
, in ancient times, is demonstrated by the convergent testi- 9 

i af history, ethnology, I tence ani TS man i September to- fhe. tertiary = of Idaho and 

tomba. In the Iberian penama the Basque populations (Vas- cle some interesting made. 


the 
Aquitani were suragunded on every skle, except the by Aeir or Beleasee Ten 1e M Tead b ect 
Celtæ, east M h 


over into Spain. The district roúnd the JER = o by M. R. Clauss, This was a paper relating to 

Poa clay was inhabited by “Ligurian tribes, | those of M. A. Ledieu on the same subject which have recently 

‘who held the region between the river Po and tio Gaif of been read.—Report on a memoir, by M. Marey, on the point of 
action of a wing on the alr, M. Tresca, reporter. — 

probably extended to the west along the coast of Southern Ganl aon of e Wing oñ tha air A Tres 

an far as the Pyrenees. The ancient population of Sardinia is | origin and their vaso-motor centre in the rachidian bulb, by 


ni 
i 


: by os 
ulations ad ly “an The Celtie and by mean ofen pr ois itai Paa lla 


repeat 
Biltain. Just as the Celts pushed back the populati Jetermini densiti thod 
B e of F y M, bois. This m 


the on of the Silures, where hills have afforded shelter to labyrinthiform Carbounier.—-On the foils 


c . i M. 
also of Iberian denvatlon, and, i enongh, there is a [zarn by tbo latrodaeton of Aten vinan, Ey by M. Oré. 














the 
beds that the non-Aryan population over the whole CONTENTS Pace 


northern extent of aie confirmed "i Posr tearm’ Gaocoay, L By A. H. Quax... we ee 8 
the E ia, ds by mn ama Oua Boox GEM. e o TN e e ae E ey tee oe 


scattered throughout the area under consideration. The dis- Zoological Nomenciature.—F. P. Pascor Me Sis att ot ade eh 2 
coveries in the caves of Gibraltar and of the Spanish mainland The so-called “ Mateor-cloud ” af Feb. 5 —J. J. Prmaue 
= Spray booger 


e e ane a e ey 


blood asserts itself in sique of isolated popu- f amp THE Sraromocararn. By A. E Garro (Wuk 
lations, and within the Ted period is demonstrated to hare | pe vox epee ee Maccar's Reanakcrs Amo ka Tae Pari: 
been more strongly defined, and to have occupied larger areas, wer! C GALTON Fa ene ees dt see a tg We a ae aS 
and lastly in the to have formed one con- Caoicorit EKAMAN OF AiR Et COmanaaeAs MB. 
Hnnons sacs fom: tha Pillars Gi Herenlos, an fat north- aa Scot- NOP ced Bo ac 


gax 
gar 
ja. 
oa 
ya 
oun 
a3 
= = Nero on aL Liosrrarioms. By Prof. P.Q. Tarr 
through France, Britain, and Ireland us demonstrated, and Poraamarox or Linat, V. By W. Srorræwoone, Troas. R.S. r3 
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PROFESSOR HUXLEY AT ABERDEEN 


Eee Address just given by the Lord Rector of Aber- 
deen University, and published in extenso in the 
March number of the Contemporary Review, is second in 
importance to none of the similar utterances which have 
been heard of late yems. It bears in every line the stamp 
of a master mind. The many topics touched on, 
the apparent diversity of which has alarmed the 
shallow critic of the Times, are all grouped round 
one central idea—the advancement of Science; and 
there is not only a splendid unity throughout the 
Address, and no “juncertain sound,” which, coming 
as it does from a Royal Commissioner charged 
with a special survey of our scientific needs, as well as a 
Lord Rector, may well fill us with confidence for his 
advocacy, even if one despairs of much improvement 
being effected in the lifetime of the present generation. 
It is indeed to be feared, as Mr. Huxley himself antci- 
pates, that on many points he will be “The Rector who 
was always beaten ;” if so, it is none the less certain that 
his defeats will become “victories in the hands of his 
successors.” 

It is especially fitting that the Address, dealing, as it did 
by its title, with “Universities: Actual and Ideal,” 
should have been delivered in connection with one of the 
Scotch Universities, which, in regard to scientific research 
and teaching, rank higher than the older English Univer- 
sities, given up in the main to “elementary teaching of 
youths under twenty,” as the ideal University must take 
rank above them. We cannot too much thank Prof. Huxley 
for bringing out this point sharply, and quoting Mr. Mark 
Pattison to intensify it, all the more because the Times 
has taken hold of another sentence -of the address, to 
point out the importance of a “ pause” in the Reforms at 
Oxford and Cambridge, as if things were moving too fast | 
Surely the older English Universities may at least ap- 
proach the level of the Scotch Universities, to say nothing 
of the French and German ones, in the matter of the 
higher teaching and of research before this “ pause” is 
insisted on ? 

And, more than this, we conceive it to be possible that 
the present Government may not treat the Report of the 
Commission appointed to inquire into the Revenues of 
the Colleges at Oxford and Cambridge as mere waste 
paper. It has frequently been roundly asserted that the 
political distinctions between Liberals and Conservatives 
by no means represent the line of demarcation between 
those most and least anxious for University reforms. 
However this may be, it is well known that one of the 
most enlightened and far-seeing among University re- 
formers, so far as the highest functions of a University 
are concerned, is a member of the present Government. 
Let us hope, therefore, that the magnitude of the pause 
may have been exaggerated; that the Heads after all 
may not oversleep themselves, that the last of Endow- 
ment may be even as the first, Endowment being, accord- 
ing to Professor Huxley, a foreign element, 

“Which silently dropped into the soil of Univer- 
sities like the grain of mustard-seed in the parable; 
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and, like that grain, into a tree in whose 
branches a whole aviary of fowls took shelter... ., 
It differed from the preceding, in its original design 
to serve as a prop to the young pan not to be a 
parasite upon it. The charitable and the humane, blessed 
with wealth, were very early penetrated by the misery of 
the poor student, And the wise saw intellectual 
ability is not so common or so unimportant a gift that it 
should be allowed to run to waste upon mere handicrafts 
and chares. The man who was a blessing to his contem- 
poraries, but who so often has been converted into a 
curse, by the blind adherence of his posterity to the letter, 
rather than to the spirit, of his wishes—I mean the ‘pious 
founder’—gave money and lands, that the student who 
was rich in brain and poor in all else might be taken 
from the plough or from the stithy, and enabled to devote 
himself to the higher service of mankind ; and built col- 
l and halls in which he might be not only housed and 
fe p but taught. 

“The colleges were very generallfplaced in strict 
subordination to the University by their founders ; but, 
in many cases, thpir endowment, consisting of land, has 
undergone an ‘unearned increment,’ which has given 
these societies a continually increasing weight and im- 
ae as against the unendowed, or fixedly endowed, 

niversity. In Pharaoh’s dream the seven lean kine ate 
up the seven fat ones. In the reality of historical fact, 
fat Colleges bave eaten up the lean Universities,” 


We have already, in NATURE, referred to Prof. 
Huxley’s suggested reforms in respect to the Medical 
Curriculum, and we may therefore pass lightly over this 
part of his Address, expressing a hope, however, that his 
reference to this subject at length may be indicative that 
it will be considered by the Commission of which he is so 
distinguished a member. 

The Lord Rector points ont that while he would drop 
Zoology and Botany in the Medical Curriculum, he 
would make them part of the Arts Currigulum ; and after 
remarking that the Faculties of Theology, Law, and Medi- 
cine are technical schools, intended to equip men who 
have received general culture with the special knowledge 
which is needed for the proper performance of the duties 
of clergymen, lawyers, and, medical practitioners, he 
adds,— 

“I have no sort of doubt that, in view of the relation of 
Physical Science to the practical life of the present day, 
it has the same right as Theology, Law, and Medicine, to 
a Faculty of its own in which men shall be trained to be 
ee men of science. It may be doubted whether 

niversities are the places for technical schools of Engi- 
neering, or Applied Chemistry, or Agriculture. But there 
can surely be little question that instruction in the 
branches of Science which he at the foundation of these 
Arts, of a far more advanced and special character than 
could, with any propriety, be included in the ordinary 
Arts ee t to be obtainable by means of a 
duly organised Faculty of Science in every University. 

“ The establishment of such a Faculty would have the 
additional advantage of providing, in some measure, for 
one of the greatest wants of our time and country. I 
mean the proper support and encouragement of original 
research.” 


the 


‘ This at once brings us to what we consider by far the 
most important part of the Address, the Lord Rectors 
opinions on the endowment of unremunerative research :— 

“The other day, an emphatic friend of mine com- 
mitted himself to the opinion that, in England, it is 
better for a man’s w y prospects to be a drunkard, 
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then to be smitten with the divine dipsomania of the 
“original investigator. I am inclined to think he was not 
„far wrong. ` And, be it obs that the question is not, 
whether such a man shall be able to make 3s much out 
of his abilities as his brother, of like ability, who goes 
into Law, ór Engineering, or Commerce; it is not a 
_ question of ‘ maintaining a due number of saddle horses,’ 
as ata Eliot somewhere puts it—it is a question of 
or starving. 

ats student of my own subject shows power and origi- 

nality, I dare not advise him to adopt a scientific career ; 


- for, eet ane he is able to maintain himself until he has 


` cheese, And I believe that the case is as 


‘ work. 


ive him the dssurance that 
Biological Scierices will 
bread and 
, oF perhaps 
worse, with other branches of Science. In this respect 
_ Bntain, whose immense wealth ae ity hang upon 
" the thread of oe Science, is far ind France, and 
@erman 


: EOE worst of it 7a, that it is very difficult to see 
one’s way to any immediate remedy for this state of 
affairs which shall be free from a tendency to become 
worse than the disease. 
“ “Great schemes for the Endowment of Research have 
been pro It has been su , that Labaratories 
for all branches of Physical- Science, provided with every 
paratus needed by the investigator, shall be esta- 
Dished by the State ; and shall be accessible, under due 
conditions and sequen to all properly ed 
persons. I see no objection to the principle of sucha 
proposal If it be legitimate to spend great sums af 
money on role Libraries and public Collections of 
Painting and Sculpture, in aid of the man of letters, or 
the Artist, or for the mere sake of affording pleasure to 
the general public, I apprehend that it cannot be illegiti- 
mate to do as m Heh for the promotion of scientific investi- 
gation. . To take the lowest ground, as a mere investment 
of money, the latter is likely to be much more immediately 
profitable, To my mind, the difficulty in the way of such 
schemes is no® theoretical, but practical Given the 
taboratories, how are the investigators to be maintamed ? 
What career is open to those who have been thus encou- 
raged to leave bread-winning ? If they are to be 
rovided for by endowment, we come back to the College 
Frellowakap system, the results of which, for Literature, 
have not been so brilliant that one would wish to. see it 
extended to Science ; unless some much better securities 
than at present exist can be taken that it will foster réal 
ou know that among the Bees, it depends on the 
kind of cellin which the egg 1s deposited, and the quantity 
and quality of food which is supplied to the grub, whether 
it shall turn out a busy little worker or a big idle’ queen. 
And, in the human hive, the cells of the endowed 
are always tending to enlarge, and their food to improve, 
until we get queens, beautiful to behold, but which gather 
no honey and build no comb, 
“Ido not say that these difficulties may not be over- 
come, but their gravity is not to be lightly estimated.” 


It is pointed out that the creation of Faculties of 
_ Science will, to a certain extent, remedy the present 
lamentable condition of things to which we have 50 
often called attention. 


“Tt is possible to place the scientific inquirer in 4 
position in which he shall have ample leisure and oppor- 
tunity for original work, and yet shall give a fair and 
tangible ig Shing for those privileges. The establish- 
ment of a Faculty of Science in every University implies 
‘that of a ding number of Professorial chairs, 
the incumbents of which need not be so burdened with 

ing as to deprive fhem of ample leisure for original 
work. Ido not that it is any impediment to an 
si te investigator to have to devote d moderaté portion 


distinction, I cannot 
any amount of proficiency i in 
be convertible into, even the most mod 
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of his time to lecturing, or superintending practical in- 
struction, On the contrary, I think it may be, and often 
is, a benefit to be obliged to take a com ensive survey 
of your subject ; or to bring your results to a point, and 
give them, as it were, a tangible objective existence. 
The besetting sins of the investigator are two: the one 
is the desire to put aside a subject D general bearings 
of paler he has mastered pass. on to some- 
which has the attraction of novelty an and the other, 

esire for too much perfection, which leads him to 

‘** Add and alter many times 
Till all be ripe and rotten ;’ 
d the energies which should be reserved for action, 
itening the decks and polishing the.guns. 

ing The necessity for producing results for the instruction 
“of others, seems to me to be a more effectual check on 
these tendencies than even the love S usefulness or the 
ambition of fame.” 

It would indeed be a happy solution of the difficulty if 
it could be solved in this way, bat we confess that on this 
point we fear that the system advocated by Mr. Huxley 
will not be all that is needed. 

In the first place, take the” ‘dona: ET EENE to 
Chairs; are they, as æ rule, given to the most distin- 
guished investigators? If not, why not, and why should 
the present system be altered? In our opinion the 
present system of appointing teachers is good so long as | 
large ranges of knowledge have to be professed. Take 
many of our present professors; are they as éncumbered 
by teaching as the German’ professors are for instance? 
and yet where are their researches? do they not figure 
much more often in the “List of Examiners” than 
in the “ Philosophical Transactions”? If these things 
are so, no benefit will accrue from a mere increase 


of numbers unless the present pay be largely in- `` 


creased. 


There is also another most important point, and here 
again we quote from the Address :— 


“It is commonly supposed that anyone who knows a 
subject is competent to teach it; and no one seems to’ 
doubt that anyone who knows a subject is competent to 
examine init. I believe both tat opinions to be serious: 
mistakes : the latter, the more serious of the 
two. In the first lace, I donot believe that anyone who 
is not, or has not been: a teacher is really qualified to ex- 
amine advanced students. And m the second place, ex- 
amination is an art, and a difficult one, which to be 
learned like all o arts,” 

Are then investigators to be made teachers and exami- 
ners in order that they may live, regardless of the fact that 
they cannot teach, and though they may be ignorant of 
the “art” of examining? ~ 

We believe that powers of teaching and powers of in» 
vestigation by no means go together, though they are 
united in some great men like Mr. Huxley; and we be- 
lieve, further, that on this ground alone the idea of making 
a man teach in order that he may carry on researches ‘is 
bad in principle : it is even worse than this, because it is 
apt to cause the public to underrate research—to think 
that the end of all research is to teach, while in point of 
fact the end and aim of the acquisition and teaching of 
all old knowledge is the acquirement of new knowledge. 

It is a source of satisfaction’ to us that Prof Huxley 
agrees with us on the main point, for we are certain that 
when once the principle is conceded, practical methods 
of carrying it out, among which. undoubtedly that in- 
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sisted on by the Lord Rector will find place, can easily be 
found ; methods against which no objection can be urged, 
and from the application of which a tremendous increase 
in the rate of advancement of knowledge in this country 
may be anticipated. 








POST-TERTIARY GEOLOGY* 

The Great Ice-Age and tts relation to the Antiquity of 
Man. By James Geikie. (W. Isbister and Co. 1874.) 
IL 

E must next turn to beds which furnish conclusive 
proof of areturn of cold conditions, the well-known 
shell-bearing clays found here and there along the coast of 
Scotland. The fossils and the physical condition of these 
“beds both concur in telling the same tale, that an Arctic 
climate again prevailed in Britain. These deposits are 
marine, and have not been met with at a greater height 
above the sea than 360 feet, and they were therefore 
formed towards the termination of the period durmg 
which the land was emerging from the sea. Evidence of 
a similar change of climate is, however, found in the in- 
terior of the country. In the Highland glens and the 
high valleys of the Southern Uplands morainic deposits, 
distinguishable from those of the earlier ice period, are of 
common occurrence, sometimes scattered loosely over the 
mountain slopes, sometimes arranged 1n ridges or lines of 
mounds across the valleys after the fashion of terminal 
moraines, The climate, therefore, must have become 
again severe enough to allow of the accumulation of ice ; 
but, since the second set of glaciers is shown by the 
moraines which they have left behind them to have been 
confined to the high ground, and each restricted to its 
own valley, the cold must have been far less intense than 
during the period of the first glaciation. 

The second period of cold, however, passed away, and 
the record of its gradual disappearance is written for us in 
this way. In many of the upland valleys concentric lines of 
mounds, each marking the terminal moraine of a glacier, 
are arranged one within the other, and as we ascend 
these piles are found to grow more and more puny, till 
they at last vanish altogether. From this we see, as 
clearly as if the operation had gone on before our eyes, 
how each glacier shrank back step by step into the heart 
of the mountain glens, and at last yielded to the gradual 
amelioration of the climate, and melted entirely away. 
Another train of reasoning leads us to the same conclu- 
sion. The rising of the land was not continuous, but 
broken every now and then by pauses, and during each 
of these the sea cut a notch or shelf in the rocks and oc- 
casionally spread out terraces of shingle and silt, forming 
what are known as Raised Beaches. These beaches 
occur at many different levels, from 1,500 feet down toa 
few yards above the mean-tide level. The higher of 
these beaches furnish evidence of somewhat Arctic con- 
ditions, but as we descend in the series these traces be- 
come less pronounced. 

We are now approaching the close of the glacial epoch, 
and the climate, though ‘still colder than now, was ap- 
proximating to what it is at present. 

The author goes on to show, from a consideration of 
submerged forests, how the elevation of the land went on 

: * Continued fo p at, 
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till Britain was raised above its present level, and probably 
connected by a land surface with the mainland of Europe ; 
and points out how the continental climate thus produced 
will account for the dense forests which formerly clothed 
our island, while a réturn to insular conditions resulted 
in a decay of the woods and the growth of peat mosses, 

Lastly, our country became again dissevered from the 
continent, and the submergence which brought about this 
change went on till the land was sunk somewhat below its 
present level ; while it rose into its present position, low 
level raised beaches were formed, among which the well- 
known 25-feet-beach is most conspicuous, 

Such then is the succession of physical changes which 
the Dnift-deposits show has taken place in our island, 

The author has passed,in review also the contempo- 
raneous formations of Scandinavia, Switzerland, and 
North America, and pointed out hoW the story they tell 
agrees in its main features with that deduced from our 
own glacial forfiations, 

Had he done no} more thanfthis he would have pio- 
duced a work of surpassing interest and value, but the 
concluding chapters of his book will perhaps attract more 
attention than any other part of it, for they deal with a 
question that comes in a measure personally home to us, 
the antiquity of man and the date of his first appearance 
in Britain. 

The oldest races of men of which traces have yet been 
discovered are known as the Stone-folk, because they 
fashioned their implements out of stone and seem to have 
been unacquainted with the use of metals, These Stone- 
folk are clearly distinguishable into two classes—the older, 
known as Palæolithic, merely chipped stones into shape ; 
the later, or Neolithic, had advanced a step farther, and 
constructed tools highly polished ang otherwise more 
finished than those of their predecessors. We also find 
associated with the traces of Palwolithic mana group of 
mammals now wholly or locally extinct, while the 
mammals accompanying the remains of Neolithic man 
are many of them still indigenous to the country. In con- 
nection with this subject the author has brought promi- 
nently into notice a fact which had not received the atten- 
tion it deserves, that nowhere [have any signs been dc- 
tected of gradual improvement on the part of Palseolithic 
man, by which he may have passed from abject barbarism 
to the more advanced skill of his Neolithic successor, but 
that, on the contrary, the two races are everywhere sharply 
marked off from one another. In the same way the 
accompanying groups of mammals are essentially distinct, 
and we nowhere find traces of the dying out of the one 
and the gradual coming in of the other. But one in- 
ference can be drawn from these facts: between the tme 
when the Palzolithic race inhabited Britain and the coming 
in of the Neolithic race along interval must have elapsed, 
during which man was by some means or other driven 
out of the country, and went through elsewhere the long 
series of modifications by which he was himself advanced 
in civilisation, while at the same time the group of ani- 
mals associated with him became totally changed. Now 
we know of no physical change since the second glaciation 
of the country which could have been the cause of such a 
migration, for all the evidence both here and elsewhere 
tends to show, that whatever change of climate has oc- 
curred between that event and the present day has been 
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steadily in the game ‘direction—that of improvement. 
But the great submergence, and severe period which fol- 
lowed it, would exactly bring about the required result, if 
it can be only shown that the age of Paleolithic man 
preceded these occurrences. 

There is no antecedent improbability in such a suppo- 


' sition ; the mild periods that recurred during the forma- 


tion of the Till may well have been warm enough to allow 
of northern mammals, and subsequently, as the climate 
improved, of Palseolithic man and southern forms migrat- 
ing into our area, to be again driven out each time a re- 
turn of cold brought the ice-sheet down over the lowlands, 
and finally expelled, never again to return, by the great 
submergence, But more than this, our author has shown 
how anomalies, hitherto inexglicable, receive an easy 
solution on this hypothesis ; how, for instance, it accounts 
for the mingling of forthern and southern forms of mam- 
mals in the palaolithic beds ; and how it gives a reason 
for the fact that palaolithic river-gravels ùre confined to 
those parts of Britain which were not covered by the ice- 
sheet, while the paleolithic deposits found in caved are 
not so restricted. 

The hypothesis therefore stands on a firm basis, and 
the conclusion is irresistible that Paleolithic man was of 
interglacial—may be of preglacial—date. Thus much had 
-been dimly felt rather than demonstrated by previous 
thinkers ; but Mr. J. Geikie has shed’a flood of light on 
the subject by pointing out that man was driven out of 
our country by the great submergence ; that Britain was 
not again peopled till the elevation that followed con- 
nected it with the continent; and that the colonists 
belonged to the Neolithic race, In this way he has 
satisfactorily accounted for the great gap that exists be- 


`- . tween the two divisions of the Stone-folk. 


The reasonable limits of an article are well-nigh 
reached, but we have by no means exhausted the con- 
tents of this comprehensive volume. The chapter on 
lakes must not be passed by altogether, for besides being 
alucid exposition of Prof. Ramsay's theory of the forma- 
tion of rock-basins, it is illustrated by an admirable map 
and section of Loch Lomond, and by a beautiful chart of 


` part of the western coast of Scotland, which shows that 


these hollows are not confined to the land, but are also 
dotted over the shallow bed of the adjoining sea in ex- 
actly the places where a glacialist would expect to find 
them. The chapter on the English Drift would itself fur- 
nish materials for a review, as would also the note dis- 
tingulshing the formations which are congidered to have 
On the latter head we may 
point out that the presence of glaciers or icebergs is not 
in itself proof of-a glacial epoch. Where we find, as in 
the Permian beds, evidence of the presence of ice at 
localities so far apart as Ireland, the west of England, 
and the centre of Germany, it looks like an indication of 
wide-spread ‘severity of climate; but such a case as the 
Brecciated Beds of the Ord is better explained by a local 
development of glaciers, specially as the fauna of the 
associated strata forbids the existence of afgeneral low 
temperature. It is worthy of note that these periods, 
which give the most satisfactory indications of glacial 


` conditions, come close upon others, when a genial climate 


prevailed far up into northern latitudes; the Permian, 
for instance, followed hard upon the Carboniferous, and 


the Miocene epoch, if the glacial character of portions of 
it be fairly established, would yield a still more striking 
instance. But these juxtapositions of strongly-contrasted 
-phases of climate, so far from being matter for surprise, 
are a necessary result of Mr. Croll’s theory, according to 
which each hemisphere would, during a period of high 
eccentricity, experience alternately the severity of a glacial 
epoch and eras of almost perpetual spring. 

Space will allow us to point out one only of the nume- 
rous results which will probably follow from the conclu- 
sions of this work. They must lead to a revision of our 
nomenclature of the Tertiary strata. The conditions of 
the Pliocene epoch were merely the commencement of a 
series of changes which received their full development 
during the Glacial era ; and the latter is linked on by an 
equally unbroken succession of events with modern days, 
If therefore we are to have a Post-tertlary, Quaternary, 
or Recent Period, it shopld on physical grounds include 
Pliocene times ; while the continental character of the 
Miocene epoch in Europe, and the important events that 
brought it to an end, mark it out as the natural termina- 
tion of the Tertiary era. 

In conclusion we have only to express a hope that the 
imperfect sketch we have given of the Great Ice Age may 
lead many readers to arrive at a fuller appreciation of its 
merits by turning to the work itself. 

A. H. GREEN 





SCHWEINFURTA’S “HEART OF AFRICA” 
The Heart of Africa; or, Three Years Travels and 
Adventures in the Unexplored Regions of the Centre of 
Africa. By Dr. Georg Schweinfurth,. Translated by 
Ellen E, Frewer. 2 vols. (London : Sampson Low 

and Co., 1874.) 

HE “ Heart of Africa” is a valuable contribution to 
African literature; and we lay down the last volume 
with regret. This regret is enhanced by the grievous 
disappointment all geographers must feel that a man so 
capable and so reliable as Dr. Schweinfurth should have 
limited his scientific acquirements to botany and natural 
history without having qualified himself as a traveller by 


‘the use of astronomical instruments. 


When we first glance at the elaborate map of the author's 
travels, embracing an extraordinary series of curves, tig- 
zags, and the like, until we reach his most southern 
limit, we are delighted with this apparently valuable addi- 
tion to geography, and we feel a first impulse to congra- 
tulate Germany as an ally in Central African Explora- 
tion, but to our complete dismay after these ardent expecta- 
tions we find ourselves actually without one astronomical 
observation. 

As geographers, we really have a right to complain, 
If Dr. Schweinfurth had been an uneducated adventurer, 
or even a mere sportsman attracted to wild countries by 
a love of wandering, we should have regretted a barren 
geographical result after an arduous journey of three 
years, Dr. Schweinfurth is,on the contrary,a man of 
scientific education and a botanist—in addition to being 
an accomplished draughtsman. He is a man of culti- 
vated tastes, and he evidently combines the qualities re- 
quisite for a treveller inwild countries, Why should he 
not have fitted himself prior to his voyage by a few 
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months’ study for the only practical and reliable work of 
a geographer or scientific traveller? In the absence of 
astronomical observations we can only regard his map 
as the authors dea of his journey. We have no compass 
bearings or any reference to such observations having 
been taken. We must therefore accept his map as 
simply a conscientious endeavour to introduce us to 
his wanderings ; at the same time, geographically speaking, 
we can only allow that he has been wandering about in the 
“Heart of Afnca.” It is with regret, therefore, that we 
cannot accept him in the first rank of geographers. A 
future traveller over the same ground may contest every 
position ; thus, instead of our authors journey having 
added to our geographical knowledge, it may simply add 
to those geographical strifes which are the inevitable 
results of un-scientific journeys. i 

Having, as a matter of duty, expressed this opinion 
upon a work otherwise most valuable, it is a pleasure to 
be able to grasp one geographical fact that is well esta- 
blished, and is independent of astronomical observations. 
This is the watershed towards the West which forms the 
boundary of the Nile Basin. The large flow of water 
discovered by Dr. Schweinfurth is passing towards the 
Atlantic. This at once disproves the theories laid down 
by Livingstone, but never accepted by geographers, that 
he rivers to the west of the Tanganika Lake flowed north- 
ward to the Nile. As Schweinfurth passed out of the 
Nile Basin in about 28° E. long., so also Livingstone 
arrived in a western watershed south of the equator in 
about the same meridian. 

The botanical information collected by Dr, Schwein- 
furth is invaluable, and can only be estimated by a pro- 
fessional botanist. We envy the traveller in many of his 
floral rambles, which are described with the energy and 
vividness of an enthusiast. Nothing new has been 
added to the known list of African fauna. We conclude 
from the description of the habits of the so-call 
“rock rabbit,” that our author means the “hyrax,” 
which, although resembling a rabbit in appearance, is 
not a rodent. 

Dr. Schweinfurth having been properly supported by 
an introduction from the Berlin Academy was saved 
many difficulties to which other travellers have been sub- 
jected ; he was well received by Dijiaffer Pacha, the 
Governor-General of Soudan, at Khartoum, who handed 
him over to the care of one Ghattas, a Coptic slave trader 
and ivory merchant, Ghattas entrusted him to the 
guidance of his own people, who appear to have behaved 
extremely well. Dr. Schweinfurth had every opportunity of 
examining the mysteries of the slave trade, and he is per- 
fectly right in his description of the immense importance of 
the Darfur and Kordofan route, by which vast multitudes 
are conveyed who can thus elude the cruisers on the White 
Nile. Atthe same time the author isin error and has been 
purposely decerved by his informants (themselves slave 
traders) when (p. 429, vol, ii), speaking of the upper dis- 
trict of the White Nile, inclusive of the Albert and 
Victoria Lakes, as one of the territories that form the 
sources of the slave trade in north-eastern Africa, he 
says, “ The expedition of Sir Samuel Baker has stopped 
this source. The annual produce in the most favourable 
years did not exceed 1,000.” There were no less than ten 
slave stations situated im the territory under Sir Samuel 


Bakers command, In each of these stations were at least 
1,000 slaves. 

The last act of Sir Samuel Baker, on his homeward 
route, was to overtake three vessels from the Bohr, lat, 
5°20 N., with 700 slaves on board, which were openly on 
their route to pass the Government station of Fashoda | 
thus proving what Dr. Schweinfurth himself states re- 
specting the connivance of the Egyptian officials, p. 442, 
vol, ii—‘ In Kordofan, where there is a resident Egyptian 
Governor, the trade is truly enormous, and there is now 
as well the slave-trade from Darfur.” In a cursory review 
of the slave-trade Dr. Schweinfurth makes a remark that 
few Englshmen would sanction, p. 433, vol. ii-— Two 
great nations have speeded on the work, England in 
theory, North America in practice.” If the payment of 
twenty milhons sterling *for emancipation was not the 
most practical, and not only theoregical, work, we really 
do not understand what practice means, 

It would hawe been interestmg had Dr, Schweinfurth 
given us more details of the ıvory trade carried on by the 
people who acted as his chaperons in Africa. These 
were avowedly slave traders, and we should be gratified 
to learn that they formed some exception to the rule, and 
actually traded with merchandise instead of bartering 
slaves and stolen cattle for ivory. 

The reward of ignorant ages to the returned traveller 
was general incredulity. Even in the present day there 
are ignorant persons who question the existence of canni- 
balism. Dr. Schweinfurth has arrived fresh from the 
cannibals of Monbuttoo with human skulls and bones 
almost warm from the saucepans of the savages. He 
can even describe the sauces which these gourmands use 
in their dainty dishes, Mushrooms and capsicums for a 
“sauce piquante aux champignons ” are the literal civi- 
lised adjuncts for a dish off a stewed WAby, only two days 
old, whose mother had deserted it! The baby was dying 
while the preparations for cooking it were already com- 
menced, This is the real truth and no travellers joke, as 
the babies and fond mothers would quickly discover 
should they visit the tribe of Monbuttoo, It may be 
asked, “ How did Dr. Schweinfurth escape?” but it must 
be remembered that the Monbuttoo do not eat men of 
science, who are generally very lean. A fat missionary, 
with a family fresh from Exeter Hall, may meet with 
immediate attention, with the warm but brief Monbuttoo 
invitation, “walk in,” 

It would be useless for us to closely criticise this book, 
Few books are perfect. There may be a little excess of 
detail of the dull routine of African daily life that of 
omitted would have reduced two bulky volumes to a more 
convenient size. But on the other hand, some people like 
bulky volumes and enjoy as many pounds avoirdupois 
as they can obtain for their money ; just as some people, 
especially the rural population, enjoy long sermons. 

We cordially recommend all interested in exploration 
to read the book, at the same time reminding them that 
they may safely rely upon the high character and status 
of the author; for although Dr. Schweinfurth fails as a 
scientific geographer, he m no way fails as a scientific 
explorer devoted to the particular object of his studies— 
botany. In this branch of science he is better qualified 
than any former African traveller. 

Such men as Dr. Schweinfurth will always have the 
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fegard and estétm of all true friends of Science ; he be- 
longs to the same metal that has already formed a wedge 
which will force open the secrets of inner Africa. 








OUR BOOK SHELF 


Adulterations of Food, with short Processes for their 
Detection. BY 7 powan I Atcherly, Ph.D. F.C.S. 
(London : W. Isbister & Co., 56, Ludgate Hil, 1874.) 

THE attempt to notice the adol redone of ee in 100 

pages of large is a somew. one, and it is not 

therefore pit that the author of the treatise is 
‘frequently compelled to dismiss his subject in ə very 
cursory manner. 

For two of the classes of readers whom he addresses, 
the dealer and consumer, the’work will no doubt be of 
use, and itis also likely to be useful to the 
affording him a brief conspectus of the most likely iu 
terants m any parti(Mlar article. Of what use, however, 
the last 12 pages of letterpress describing the making 
and use of volumetric solution are to the “tamed chemist, 
to whom the author addresses them, we are ata ibe to 
conceive. 

ee information given in the part upon adulterations is 

erally sound, th the statement on p. 34 that 

Srussic acid is found w when nitro-benzo] has been used as 


reat is absurd ; so far is this from being the case, 
d be an indication-of the use of a genuine but 
: e E purified ofl of bitter almonds. e process 


‘for detecting alum in bread on p. 15 is also very unsatis- 
, and certainly not adapted for the use of either 
dealer or consumer. The book concludes with 21 neatly 
executed cuts’ of various starches, chicory, cocoa, tea- 
leaves and adulterating leaves found in tea, &c., as seen 
under the microscope. In conclusion, we would advise 
the author in a future edition to considerably expand the 
part on adulteration and to. entirely yaan the part in- 
tended for the “ trained chemist, that person to 
obtain his information on lana k tions from the 
proper sources. ® R J. F. 


A le T Edited by the Rev. 


Arthur M.A., late Principal of the College, 
Chester. ons: London, Oxford, and Cam- 
bridge, 1873.) 

THE t wo founded,” as the editor states, on 


a irst Book Chemistry,” by Dr. W 
Hooker, x, published | in America, is intended for the use of 
children. Mr, Rigg calls attention to the inquiries of 

“young persons” as generally by therr obser- 
vations of things ured and handled, arid states hal 
his aim has been Fu To supply information in a form which 
it is hoped sae TEn p interesting to all par- 
ties concerped in thus learning to read the ever open 
book of nature.” 

The intention is a worthy one, and we have no doubt that 
the work will eal De in instructing some of its 
readers, th doubt if it will prove very intelligible 
for “persons oe young as those to whom the style of its 
commencement would seem to prescribeits use. We do not 
say this with any desire to find fault, for it would indeed 
be difficult to the information in a simpler form 
than has been done, but because of the great difficulty af 
convi minds of the alterability of matter, 
Either ing or reading alone is quite deep ait to 
do this, ithout experimental 
utterly meaningless except to dlladvanced Gh 
and even there cannot do much, as anyone Gavel 
who has had the honour of meeting the chemist whose 
oe TEA not beyond books. In fact, 
is not to be taught without the laboratory and its 
ments, and Mr, has shown his sense of their 1m- 
portance by the msertion of 46 beautifully-executed 


woodcuts of experiments and a frontispiece of a labora- 
with its apparatus and fittings, 
ting in a school, however, the “young persons * of 
the preface are not likely to meet with the actual experi- 
ments of which illustrations are supplied, and those that 
are of sufficient age to go to such a school might surely 
ve a rather more advanced book placed in their hands, 
ae a lela which a reviewer ought to ask 
fis, Is the book such a one as would fairly carry out 
the author’s intention? and to this we must, in this’ case, 
answer “ Yes.” Granting the ibility of teaching che- 
mistry to young children, Mr. s book would certainly 
serve its purpose well. With veges to bis foots, ME, Rigg 
aurane sound ; but we must demur to his statement 
on 34 that «If (silica) is to these (grasses and grain) 
Aga plants very much what bones are to animals ; 
ane gauh o on j 167, “ Every stalk of grain or grass is 
chiefly wood. In both cases fine cles of flint are 
scattered in the wood to make it enough to stand 
even in a gale of wind.” The experiments of Sachs and 
others have long since disproved this theory. Such 
blemishes as these are, however, of but little moment 
when the main principles of the science are the object of 
teaching, and on these Mr. Rigg is perfectl odox. 
We must, in conclusion, compliment the publishers on 
the very elegant get-up of the book 


Dis Roksto, : Versuch einer tech- 

aes Bn staat a lg ope Von Dr. Julius 

leaner. jell a iam 1873. London: 
Williams and N 


THIS is one Nes ee German works which seem 
as if they were intended completely to exhaust the sub- 
ject of which they treat. Every substance of econgmical 
or technical impoitance which 1s obtained from the vege- 
table kingdom is treated of in detail from “the point of 
oe of its practical ed rather than its physiological 

history ; its chemical, ical, and microscopical pro 
pane the mode of its preparation or manufacture, and 

tyin the arts or commerce, are described. The 
book is, in fact, a repertorium of technica] botany. 








LETTERS TO THE EDITOR 


by his correspondents. No notice ıs taken of anonymous 
On a Proposed Statistical Scale . 


AT a lecture last Friday evening, at’ the Royal Institution, I 
spoto on a subject which happens to He at the meetmg- t of 
y special sciences, and therefore, as I am desirous of having 

It wall dscamed, and from many pomts of view, ıt seems to me 
best to sate it afresh In your your columnis for that purpose. It refers to 
e deftetion of e eimaloi agrare Mes tea trary duality 
Khater, without reference to external standards of measurement. 
scale I propose depends on two processes; the one is securely 
based an tha law of statistai] ĉo , the other is doubtfully 
based on the law of of error. 1) At present we are accus” 
tomed to deal withaveragesand the like, which can only beobtained 
a T by a detached standard scale, and 
through an arithmetical process afterwards Now I want 

Bache tracy ie ai no external standerd exists, and I 
propose to proceed in quite another way, on the prmeiple that 
tnisrcomparison suffices to define, Wre bara only to range our 


Sinks ealas cad and then atoa a ie at ariel 


constancy that the tdivioal who ocenpies the halé way point, or 
any other fractional position of the entre length, will be of the 
same sire as the ual who occupies a ‘similar position in 
any other statistical pearance We stato his 
size with statistical by sying that his place isso and so 
in a series. shihie Gateseun con Soke ke eae oe 
group, and which a statistician can evoke, for 

| poses of'comparison, wlieneyer Ne vill, (2) What In the 
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series shall we select for our graduations? Equal fractions of its 
length will never do—I mean such as one-tenth, two-tenths, &c. 
—because of the great inequality of the variation in diferent 
parts of the serie belog insensible between those whose position 
Js near its middle and between those at either end. I pro- 
pose to use a scale founded on the law of Frequency of Error, 
which gives a scale of equal parts wherever tat law applies, 
and I use the “ probable error” for the umit of the scale. Thus, 
in a row ofn hundred individuals the graduations of + 2°, + 1°, 
o", — 1°, — 2°, respectively would be at the following places, in 
percentages of the Tength of the senes :—2, 9, 25, 50, 75, 91, 
98. We know thet the law of Fiequency of Error applies very 
closely to the linear measurements of the human form. Now 
suppose that I want to get the average height and “probable 
error” of a crowd of savages. Measuring them indivi y is out 
of the question ; bat it is not difficult to 1ange them—ronghly for 
the most part, but more carefully near the middle and one of the 
quaiter points of the seiles. Then I pick out two men, and two 
only—-the one as near the middle as may be, and the other near 
The quarter point, efid. T measure them at lewure. The height of 
the man is the average of the whole series, and the difference 
between him and the other man gives the probable error. The 
question I put is, whether any more convenient subdivision of a 
series can. be sted for tirevertal nse than that above men- 
tioned. Its merits are, that it applies very fitly to linear mea- 
suements of all natural groups; also to errors of observation, 
which are akin to many of the moral qualities, for the 
Measurement of which the scale is especially needed. It 
would not apply to weight, but us less out of relation to it 
than most might think, because weights do not 28 
the cubes of the eats Tall men are ofA thm, tad hoet 
ones are fat, and the curious fact seems thoroughly verified that 
the general relation between height and weight is orictly as the 
guara: (See Gould’s ‘Sanitary Memoirs of the War of the 

ebellion,” Cambridge, U.S.,1869, p. 408—410.) If we arrange 
aseries and uate it according to equal differences of the squares 
of the heights of the men, we are not so far astray as if wo had 


dealt with the cubes But I cannot imagine any quality, unless 
posmbly music and memory, to vary so rapidly towards the large 
end of the series as the latter division d show. To sum up: 
subdivision in egal parts is of no use practically, and is there- 
fore out of the question; the lew of error will do very accu- 
for many large groupe of cases; the law of error modi- 
fied by being bionght into relation to bulk will rarely, if ever, 
be Light for other qualities, It therefore seems to me reasonable 
to adopt the law of error series, as the best compromise, and to 
accept it as “the common statistical scale.” Jf, for example, 
I estimate a soldier's energy at + 2° (S.S.), I state what every- 
body who cared to inqmre into the subject would construe in 
exactly the same sense as I used the phase, and he would also 
be inchned to believe, until better mformed, that the difference 
between such a man’s energy and that of a man of + 0° (S.S.) 
was twice as great as between him and a man of + 1°(S.S.). 
Lastly, how can we best fmd imdividnals who represent the 
o°, 1°, &c., of any and every quality, that they may be studied 
and their abilites illustrated and desciibed, 80 as to KTTO as per- 
manent standards of reference? These would gradually give us 
means of findmg the equtvalent of tbe S.S. uation in the 
natural scale—as we might learn to say, + 4 (S.S.) of 
= +3°5 in the na scale. Those who have to deal m 
bodies of men, whether as examiners, matroctors, masters, over- 
seers, or officers, could best tell. How about the ordinary sub- 
jects of competitrve examination? Is there any optical observation 
made under (senmbly) identical circumstances and with (sensibly) 
identical instraments, of which the probable error of sack oh 
server is known? If one could only get two or three hundred 
nautical observers to er, and make them take sextant 
angles of the same objects, and learn the probable errors 
of each, we should have data to gwe us once for all the 
values of the S.S. as regards ability to observe, in terms of 
absolute values, Can no drawing-master give accurate de- 
scriptions of the delicacy of touch of his pupils, correspond- 
ing to the graduations of the S.S. scale? How about mechanical 
manipulation among operahves? How about music and memory? 
Each ieparate aliy requires and dese: ves a monograph, which, 
once thoroughly done, would become a most valuable stan- 
dard of comparison and check upon the S S. scale, which it must 
be remembered 1s securely based on no except that of 
Fannie! conary, bat which, when it roves to boa scale of 
equal parts, us doubly acceptable, i 


I will not go on writing now, bel rather desirous of raising 


discussion and learning more, than o serine al my a, 
42, Rutland Gate, S.W. RANCIS GALTON 





Simultaneous Meteorological Observations 


WITH reference to the scheme of international stmultencous 
observations propxsed by the War Department of the United 
States and adopted by the Meteorological Congress at Vienna m 
September last, a provisional a ent was entered into at 
Vienna, between General Myer and myself, at his demre, by 
which the Scottish Meteorological Society was to asmst the 
American Government in carrying out the proposed scheme by 
an exchange of meteorological observations between the two 
bodies, te meeting of the Council of this Society on 
February 9, a jetter was read from General Myer, dated January 
a7, 1874, formally 1equesting the co-operation of this Soclety in 
cairying out the international scheme, which letter being iden- 
tical with the one on the same subject published in NATURE 
(voL ix. p. 300), ıt is unnecessdry to subjoin, 

A rouudaable number of observers have been already ob- 
tained in connection with the scheme, and®opies of the Amen- 
can Monthly IVeather Renew and Darly Meteor ological Record 
have, along with the special schedules for the observations, been 
sent to them, as an acknowledgment on the part of the Amen- 
can Government for their assistance in the work. The Council 
are ready to receive the asmstance of others of their own ob- 
servers, and of any other observers who may be willing to co- 
operate in this cosmopolitan scheme, from which cosmopolitan 
benefits may be confidently looked for. 

ALEXANDER BUCHAN 


Scottish Meteorological Society, Edinburgh, March 3 





The Limite of the Gulf-stream 


Muca discutsion has recently taken place re the limits 
of the Gulf-stieam, and the Admiralty Chart of the North At- 
lantic, published last year, is supposed to embody all that is 
known of its boundaries. My observations, however, which have 
extended over a series of years, differ so widely fiom it that I am 
induced to send you an chart of them. 

In December 187a T (omna (he ete wedged in to «ae 
of fifteen miles off Cape Hatteras, and following the coast-Ime at 
that distance to Roanoke Sound. On arriwag in Norfolk I 
found that the reports of several ships corroborated my observa- 
tons. 

The remarkable bend east of George’s Shoals is confirmed by 
H.M.S. Gannet, and also by the Nantucket fishermen and pilots. 

Maury, in his “ Physical Geography of the Sea,” makes the 
stream, m summer, wash the southein shores of Newfonndland, 
but in no month ot the year have’I found it so far north as the 
red line in the accompanying chart. Iam of opinion that if it 
once passed over the bank codfish would be destroyed. 
a highest temperature reco: by me in September on this 

e is 56°. 

At ints of sudden change I have seen the ripples at the 
distance el a mile previous to entering them. Those which are 
recorded may be relied on toa mile, as I have discarded those 
made from dead . In case the deep blue colour 
of the sea, the presence of sun-fish, Portuguese men-of-war, and 
numerous d4r1s, confirmed the observations made with the ther- 
mometer, and I may add, what is of more importance to seamen, 
the strong easterly zet. 

The southern boundary of the sheam is taken from the observa- 
tions ot Ere geant. As summer advances it becomes more difficult, 
when east of Bermnda, to detect the line of demarcation, for the 
rays of the sun heat the water almost to Gulf-stream temperature 
nght down to the lumt of the trade-wind. From the data which 
I have beenable to collect, as well as from observation, the 
limits of icebergs in the Admiralty Chart appear to be equall 
erroneous. To me it appears impossible thar bergs could drut 
square across the heater weters of the Gulf-stream to lat. 39° N. 
almost in the teeth of the prevailing summer winds, and a strong 
north-easterly set of two miles per hour, The Admiralty Chait 
gives the current a higher velocity. 

The most southern iceberg ever seen by a Cunard steamer 
{and there cannot be a higher anthonty) was m lat. 43° 10’ N., 
long. 49° 40° W., and the moat eastern, which has come under my 
observation, by the Grace Grésen, on June 11, 1868, which ship 
passed four between lat. 43°15 N. and 43° 20’ N, and long. 41° 20’ 


i W. to 42" 10 W. ‘It certain]: 
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80 -{ll-defined ; but the tempertare of the sea at tho place 
“rharked in the chart cannot change 12° from any other 
-cause than the irmption of the -stream or the ordinary 
waters of the ocean. Had it occurred in a Je season only, 
the correctness of the observations might have im: 
- but- extending, as they do, over years, thelr accuracy can 
not be chall ae ats 
ee many -stream is extending its 

and tha climate of tke Dnitiah 
islands, a en woe 
there are no changes of volume or velocity at ts Preis 
Atlantic. There are, however, grounds for believing that the 
Labrador current does not run with its former force, as icebergs 
aze seldom sedni on a tija parallel of 43° 30° north latituda. 
Observation can alone confirm this theory, but whether correct 
or not it in nowise affects the accuracy of my data. 

Wa. W. KODLE 

U.S. White Star Mall Steamship Ocesmic, Feb. a 
[We have receive a chart from Mr, Kiddle; but it is too 
large for insertion in NaTURE.] - 
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A Lecture Experiment 


Ma. Tarr’s letter in NATURE of February 26 calls to mind an 
effective lecture illustration I havo used m my classes to dlns- 
trate 2 fog or cloud produced ar containing moisture. 
set a pion ep rn Io “Heat, r mode 
of Moton,” take a flask of one or two litres capacity, rinse it 
ont with distilled wator, and attach to the neck a cork and glass 
tube of about or thirty centimetres m length. Place the 

tube in tho month and exhanst, when a dense cloud will be 
à ; then on blowing into the flask the cloud disappears. 
The cloud may be produced and dissolved as often as 


. and if a beam from the oxy-hydrogen light be sent through the 


the experiment becomes offective. 
Institute, Bamingham” C, J. WoODWARD 





The “Treasury of Botany” 


It be inferred from your notice of the new edition of the 
a eeany ol Bogar Ne ToL 1E p. 300) Oe ee 


ongia. tat that work—of which you ae 
please ts speak in terka of commendahon—had been reprinted 
Biber pty sme Pace (o Baie ee hi 


is TEE oe acer the cabs (es Indeed Reale in the pretace), but 
that a large number of corrections have been made, as may be 
ht difference 
which is o in the type trhere the alteration extended 
over two or three lines or more. Hence it is not to the Supple- 
ment alona that thë reader mus 100k DT Aarb o toe annons 
to botanical know. dering tho. ee yers as it 
has been found poi Saray a ie E, 
THOS, MOORE 


[We are glad of the opportumity afforded by the foregoing 
letter of 1epeating our opinion, already that in the 
t of botanical nomenclature and classification, the new 

edition ofthe i reny of Botany” is an altogether admiiable 


and indispensable work. Itis in this department only, or almost 
exclusively, that the corrections allnded to by Mr. lnean 
to which we perhaps to have called attention—have 


been made, at least as far as we have been able to detect. We 
regret that we cannot withdraw from our statement thet the 


same care has not been taken with the histol and physio- 

1 section. We might quote anmo a FIE EA 
a a yil, pia ork 
so excellent in other cn wil ony reef a aingle 

Notwithstanding that a epitome Smas 
important ies of “ ” is given in the S ent, 
the statement Ís allowed to stand m the article in the y of the 


work, that ‘its composition, according to tha latest analysis, is 

H,,0,,” a formula which does not, and never did, even 

a maak ec a ae ac 
—A. W. B, 





7 The Moons of Uranus 
In your “Notes,” this week, it is stated that since Mr. Lassell’s 
observations at Malta, no one has seen the four moons of Uranus, 
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kait flia ne dieeta otie tye amall et lately with the now 
seh ena eae PONIN ae the Melbourne re- 


directed to the disc, but 
noted 
“ 
are to be found in the Melbourne recorda, The statement “ heve 
actually been measured by Prof. Newcomb,” probably refers to 
positon, angle and distance. fag: 











MEN OF SCIENCE, THEIR NATURE AND 
THEIR NURTURE* 


HE lecturer spoke of the qualities by which the 
English men of science of the present day were - 
characterised ; he showed the possibility of d and 
measuring the amount of any of,those qualities, and con- 
cluded by the opinichs of the scientific men 
an the merits and demerits of their own education, 
pune A his interpretation ‘of according to their 
owing, they would have preferred. -His data were 
Sbisd from a large collection of autobiographical notes, 


most o communicated to him, in nse to his 
requests, the part of the 1 members of 
the scientific world. He had addressed 180, who, bein 
Fellows of the Royal Society, in addition, gained 


Pagni 


ee th Ae esi th speed f their 
e ties in the order o 
valence among tho scleatific men, they nig erg 4 Ey 
both of body and mind; (2) Good health ; (3) reat in- 
dependence of character ; 4) Tenacity of purpose 
Practical business habits ; and (6) What was usually $ 
salt of the whole, stron "innate tastes for science 
rally or some branch of it. He illustrated his remar 
many anonymous extracts from the returns, by 
explained in what way a notable deficiency in any of the 
above-mentioned ies would tend to dlequalify aman 
from succeeding in science, 
As to the measurement of qualities, it was argued that 
the law of constancy in vital statistics might be taken for 
granted, being evidenced by the ence of insvrance 
etices against fire, death, shipwreck, and other contingen- 
cies, always with the that the facts are gathered 
with discretion, on well-known general principles. Hence 
we iay a Hage assurance, that although two common 
nuts may differ, yet the contents of different pac each 
containing 1,000 nuts, will be scarcely aen Ey e, for 
the same number of nuts of different sires be found in 
each. Let the contents of the several packets be each 
arranged in a long row, in order of ise, besinning with 
the biggest nut and ending with the smallest, aud plece the 
rows rank behind rank ; then the law of statistical 
the nuts in the same will in all cases be 
closely sie (e t the outside ones, where more irregu- 
ty prevails if we incorporate two rows into 
one of double still preserving the arrangement as 
to regular tion in size, the centre nuts of the two 
original eeries will still be found at or near the centre of 


the com d series, the nuts in quarter positions will 
still be in quarter.positions, and so on. Hence, whatever 
be the of the series the re/ative position in it of 
the nut be a strict criterion of its size. This is of 


course equally true of all groups of qualities or characters 


* Locture on Friday evening, Feb. #7, at the Royal Institution, by Franci 
Galton, F-R.3. 
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whatever, in which the law of statistical constancy pre- 
vails, the series, in each soot being ed accord- 
ing to gradations of the quality in question. Each 
individual is measured against his neighbour, and it 
is quite unnecessary to have recourse to any er- 
ternal standard. As s a scale of equal parts, 
the lecturer made use of a converse application of the 
Jaw of “frequency of error,” which he illustrated by 
many experiments, and which showed that in a row (say 
as before) of nuts, if we took those which occupied the 
three quarterly divisions (1st quarter, centre, 3rd quarter) 
as the three elementary graduations of size, a range of 
successive graduations would be obtained by the follow- 
ing series, m which the places of the nuts are supposed 
tebe reckoned from the end of the row where the large 
nuts rare situated, and to be given in per-thousandths of 
the entire length of the row. It might be called the 
“Common Statistical Scale” (S. S.). The place of + 4° 
would be at 4 thousandths from large end; + 3°, at 21 
thousandths ; -+ 2° at 89; + 1, at 250; @ at 500; — 1° 
at 750; —2° at QIr; ~ 3° atg79; and — 4° at 996, or 4 
thousandths from the smail end of the row. Thus if we 
say that the size of a nut is + 2°S.5S., we repeat’) de- 
fine it Anybody can pee such nut indepen oy 
ing a quart of nuts and arranging them. 
noe foe that the difference between a nut of 
+ 4° S. S. and + 1° S.S. is 3°, and therefore three 
times as freat as between one of + 2° S.S. and the 
latter. It cannot be affirmed that this is a precise 
scale of equal pe for all qualities, but it is found to 
hold supneng y well in a t variety of vital statistics ; 
perhaps, too, the mere thickness of tissues may be a chief 
element in the physical basis of life. This scale appears, 
at all events, more likely to be nearly approximative 
to one of cqual parts, for qualities gen , than any 
other that can be specified, and it certainly affords defi- 
nite standards subject to the law of statistical constancy. 
The habit should therefore be encouraged in biographies, 
of giving copious illustrations which tend to rank a man 
among his contemporaries, in regpect to every quality 
that is discussed, ın order to data for appraising 
those qualities in terms of the Statistical Scale. By the 
general use of a system of measurement like the above 
social and political science would be greatly raised 
in on. 
egarding education, the lecturer disavowed speaking 
of what might be suitable for boys generally, but he sum- 
marised the replies of the scientific men with reference 
to their own special experience, and notwithstanding the 
diversity of branches of science, he found unanimity in 
their replies. They commonly expressed a haked of 
ar and classics, the old-fashioned system of educa- 
tion being utterly distasteful to them. The Aea E 
the programme they themselves would have most liked :— 
1. Mathematics, rigorously taught up to their capacity, 
and copiously illustrated and applied, so as to throw as 
much interest into its pursuit as possible. 2. Logic. 3. 
Some branch of science (observation, theory, and experi- 
ment), some boys taking one branch and some another, 
- to insure variety of interests under the same roof. 4 
Accurate drawing of objects connected with that branch 
of science. 5. Mechanical handiwork. All these to be 
rigorously taught. The following not to be taught 
rigorously : reading good books (not trashy ones) ın hte- 
rature, history, and art. A moderate knowledge of the 
more useful languages taught in the easiest way, probably 
by going abroad im vacations. It is abundantly evident 
that the leading men of science have not been made by 
much or teaching. They craved for variety. 
Those who had it, praised it ; and those who had it not, con- 
curred in regretting it. There were none who had the old- 
fashioned ea aes -dry education who were satisfied with 
it. ‘Those who came trom nae oped schools usually did 
nothing there, and have ab the system heartily. 
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INFLUENCE OF GEOLOGICAL CHANGES ON 
THE EARTH'S ROTATION 


Al the annual meeting of the Geological Society of 
Glasgow, on Feb. 12, the president, Sir William 
Thomson, F.R.S., gave an address on the above subject, 
of which the followmg is an abstract :— 

He first briefly considered the rotation of rigid bodics 
in general, defining a principal axis of rotation as one for 
which the centrifugal forces balance while the body rc- 
tates around it. He then took the case of the carth ; and, 
having pointed out the position ofits present axis, showed 
that eon any cause it were made to revolve round any 
other, that would be an “instantaneous axis,” changing 
every instant, and travelling through the solid, from west 
to in a period of 296 days round the principal axis 
It would shift continually in ate figure, owing to the vary- 
ing centrifugal force of two opposite portions of the body, 

is would produce, by centrifugal force, a tide of peculiar 
distribution overt the ocean, having 296 days for period, 
An inclination of the axis of instantaneous rotation to 
principal axis of 1”, or tooft, at the earth’s surface, 
would produce rise and fall of water in 45° latitude, where 
the effect is saat amounting to ‘17 of afoot above and 
below mean level, 

He noticed, in passing, the application of these 
dynamical principles to the attraction which the sun and 
moon exercise on the protuberant parts of the earth, 
tending to bring the plane of the earth’s equator into coir- 
cidence with the ecliptic. This causes an incessant 
change, to a ceitain limited extent, in the position of the 
axis of rotation, thereby occasioning what is known a3 
the “precession of the equinoxes.” Having illustrated 
these remarks by some interesting experiments, Sir William 
Thomson proceeded to consider more particularly the cir- 
cumstances according to which the axis of the carth 
might become changed through geological influences, and 
the consequences of any such change. The possibility of 
such a change had been adduced to aceount for the great 
differences in climate which can be shown to have ob- 
tained at different periods in the same portion of the 
earth’s surface. In the British Isles, for example, and in 
many other countries, there is clear evidence that at a 
comparatively recent period a very cold climate—much 
colder than at present—prevailed; while in the same 
places the remains of plants and animals belonging to 
several preceding eras indicate a high temperature and a 
comparatively tropical climate. The question arose, can 
changes in the earth’s axis account for these changes of 
climate? In the present condition of the earth, any 
change in the axis of rotation could not be permanent, 
because the instantaneous axis would travel round the 
principal axis of the solid in a period of 296 days, as 
already stated. Maxwell had pointed out that this 
shifting of the instantaneous axis in the solid would con- 
stitute in its period a periodic variation everywhere of 
“latitude,” ranging above and below the mean value, to 
an extent equal to the angular deviation of the instan- 
taneous axis of rotation from the principal axis ; and, by 
comparing observations of the altitude of the Pole-star 
during three years at Greenwich, had concluded that 
there may possibly be as much as }" of such deviation, 
but not more. 

In very early geologic if we se the earth to 
have been plastic, the yielding of the sete might have 
made the new axis a principal axis. But certain it is that 
the earth at present is so rigid that no such change 
is possible. e precession of the equinoxes shows that 
the earth at present moves as a rigid body; and during 
the whole peace of geologic history, or while it has been 
inhabited by plants and animals, it has been practically 
rigid. Changes of climate, then, have not been produced 
by changes of the ans of the earth. The learned pro- 
fessor then inquired what influences great subsidences or 
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at elevations in different parts of the earth m'ght have 
on the axis of rotation. No doubt the removal of a 
qunt tv of «olid matter from one part of the globe to 
ancther would sensibly alter the principal axis, as well as 

. the axis of rotation, which so nearly coincides with it; 
put it could be shown that it Would produce in the latter 
only about r-300th part of the change produced in the 
former. We know too little of the changes in the interior 

- of the earth accompanying such changes on its surface to 
be able to state results with certainty. But he estimated 
that an elevation, for example, of 600 feet on a tract of 
the earth’s surface 1,000 miles square and 10 miles in 
thickness, would only alter the position of the principal 
axis by one-third of a second, or 34 feet. He called atten- 
tion to the effect of tidal friction and subterranean vis-‘ 
cosity in reducing any such deviation, and pointed out 
that it must be exceedingly sléw; using for evidence the 
observationally prqyed slowness of the diminution of the 
earth’s rotational velocity, and of the inclination of its 
equator to the ecliptic. It therefore seemed probable that 
„geological changes had not produced “any perceptible 
change in the principal axis or in the axis of rotation 
within the period of geological history. 








OBSERVATIONS OF MAXIMUM AND MINI- 
MUM SEA-TEMPERATURES BY CONTINU- 
OUS IMMERSION 


-W HEN the Scotch Meteorological Sočiety was insti- 
tuted, now nearly twenty years ago, o ons 

on sea-temperature were set on foot at the suggestion of 
the late Prof. Fleming, and have since been continued. 
These observations were made by the immersion of ther- 
~- mometers with small cisterns attached, and were taken at 
the surface and at‘a depth of 6 feet. Besides these, spe- 
cial observations were made for me on the temperature of 
the flood and ebb tide at depths extending to 50 feet 
in the Pentland Frith,* and hourly observations con- 
` tinued at intervals during four years aro A 186, by 

to u 


- Capt. Thomas, R.N., at depths extending feet.t 
occasional observations seemed to me to be insufficient to 
show properly the ‘changes in tem to which the 


sea is subject, and in August 1872 I suggested to my 
‘friend, Prof. Wyville Thomson, propriety of ascer- 
taining, on his exploring vo maximum and minimum 
temperatures by means of thermometers constantly im- 
mersed in the sea, For this purpose a thin malle- 
able iron plate of an oval shape, as shown in Fig. 1, 
is fixed to the outside skin of the ship so as to forma 
small cell into which the sea-water finds ready ingress 
through numerous ‘perforations. This cell, which need 
not project more than two inches, so as not to cause any 
appreciable obstruction to the speed of the vessel, should 
extend so far under the smooth water level as to pre- 
vent its ae ae re TE ERRE Sios 
sea, or an upright pipe might be placed C) 
In sailing ships there might be a cell on each side so as 
to securé constant immersion while the ship “is ona 
wind.” In this cell a frame carrying a maximum and 
minimum thermometer slides in ch zo as to be capa- 
ble of being raised above water to the level of the cabin 
‘ or the deck, where there should be a porthole to admit of 
the ‘instruments being read and the indices being re- 
adjusted. 

An arrangement similar in principle to that described 
was made in the Challenger exploring vessel before she 
left on her vo 

In this way, during the whole-of an over-sea 
regular o ions of maxima and minima may be o 
tained as often as may be desired. This arrangement is 

* Edin Phil. Jour” Nov as, 1857. 1 
t “Jour. Scot. Met. Soa," yor 1, p a196. 
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suitable to floating lights’ and the’ Scotch 


1 
: eroi al Society have been dence with 
the Mersey Board in arder to establish o ions at 
the North-West tship. 


The Marquis of Tweeddale in 1872 proposed that the 
Scotch Meteorological Society should enter upon the 
investigation of the migrations of fishes, and particularly 
those of the herring, in connection with sea-tem 

and weather generally, and his Lordship informed me that: 
in his opinion it was likely that the herrings followed belts 
of water of a higher temperature than that of the sea 
generally. 

In carrying out his Lordship’s suggestion the Society 
has been favoured through the courtesy of the Fishery 
Board with returns of the daily catch of herrings and of 
the weather from the different fishing districts of Scotland 
for the last two years ; and already two elaborate reports 
on the subject have been drawn up by Mr. Buchan 
the Secretary, and published, which give good d 
to hope that some positive results of considerable im- , 
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portance will be obtained. With reference to this in- 
vestigation, I suggested, for piers and harbours, the adop- 
tion of a cast-iron pipe for containing the thermometer 
as shown in Fig. 2, and application was accordingly 
made to the Trustees of Peterhead harbour, where 
observations by continuous immersion have been made 
by Mr. William Boyd, F.R.S.E., since May 1873. It is 
to be regretted that these observations have in the mean- 
time been stopped, owing to a ship having come in 
contact with the pipe. 

In addition to observations near the surface at floating 
lights, it would be extremely desirable to have thermo- 
meters immersed at greater deptha, and for this purpose 
a copper vessel weighted below should be as 
represented in Fig. gmn perforations in the upper 

and a cistern about 4in. deep in the lower part. 
The Scotch Meteorological Soci at its ite ably 
February 9 last, authorized an application to the di 
lig hthouse authorities for sanctioning these dep raer 
o tions as well as those of the surface and of the air. 
- THOMAS STEVENSON, 
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“TOWARDS the end of the aat etary, Van Maram, while 

erimenting with his powerful electrical machine, ob- 

h which electrical had been 

sack a a our and the property of attacking 

mercury. This subject "uitracted no farther attention for up- 

wards of half a century after the publication of Van Marum’s 
observations. 

The discovery of ozone was announced by Schonbein in a 
memoir which he presented in 1840 to the Academy of Munich. 
In this important communication he states that in the electro- 
lysis of water, an odorous substance accompanies the oxygen 
evolved at the positive pole, that this substance may be preserved 
for a long time in well-closed vessels, and that its uction is 

influenced by the'natare of the metal which serves as the pole, 
by the chemical es of the electrolytic: fluid, and by the 
temperature of that duld, pla! of the electrode. The same 
body he found to be prodaced by holding a. a strip of platmum or 
gold near the knob ag i or of an electrical 
machine in good order, yia th groat pee he recognised the 


rere of the ch accompanies a fiash of 
Cae of the new gence! In this memoir 
Sion Ta the odorous body, for which, in a note at 


FIC.2. 
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the end, he proposes the name of ozone, to be a new electro- 
negative element belonging to the same class as chlorine and 
bromine; but in a published a little later he, hints that 
crue mey bs oña Of tie consdinanis of 

Schénbein soon afterwards discovered that ozone is formed when 
phosphorus oxidises slowly in mois sir or oxygen. 

In the following year, he retumed to the conmderation of the 
subject, end partly from his own observations, partly from 
experiments communicated to him by Dela Rive and Marignac, 
he abandoned, bis former view of the nature of ozone, and con- 
cluded that it is an oxide of en different from the 
ofh of Thénard. i Sn 

of the properties of orone described by Schdnbein were 
soon verified by Marignac, who found, as Schonban 
had already stated, tat igen inthe presence of moire Sat 
air or oxygen when passed over phosphorus produces ozone, 
and thet no oxone can be formed from air, even if moist, which 
has been deprived of its oxygen. He also confirmed the obser- 
vations of Schonbein that the peculiar pro es of ozone dis- 


appear wien [t ia peata to a tempeatnre ° C. and 
400° C., and that it is not al chaise: 


Decent ors, by De previa eu RS oe Male 


the Royal 


which Marignac con- 
act was aia that 


In a subsequent investigation (1845 
ducted with De la Rive, the important 
ozone is formed by the of oa ceed sparks through pure 
and dry oxygen gas. nay and Becquerel also showed that 
pure contained ina inverted over a solution of iodide 
of potassium is absorbed by that liquid, if electrical 
sparks are passed for « sufficiently long time through the gas. 
The last hypothesis of Schonbem, according to which orone 
is an oxide of hydrogen, was manifestly inconsistent with the 
Henge sine body. hp Uie pamase of electrical sparks 
ei fie On the other hand, it recetved 
dicey Sete inquiries which appeared about 
fab dim time, and arly from an elaborate in on which 
a emit eet ie of the Univesity of 
Heidelberg, and published in Pye s Annal for 1853. 
Baumert maintained that water is always formed when dry ozone, 
by electrolyms, is destroyed or decomposed by heat, 
Petty coerce to establish ite composition by deter- 
mining the increase of weight of a solution pf iodide of potassium 
when it is decomposed bp ozone. He interred, as the result of 
his researches, that Etro distinct bodies had been confounded 
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under the name of ozone ; (1) allotropic oxygen, formed by the 
passage of the electrical spark oxygen; and (2) a 
teromde of h produced in the electrolyms of water. The 
experiments and conclusions of Baumert attracted a great deal 
of attention at the time they were published, and received very 
islets 

oh ia anñonaced, tHo erperimeni 
Sf tee ty which ozone ed by was de- 
fxiyod by best, and hariak flied to obia the est trace of 
water in numerous I deemed it important to undertake o 
careful investigation of the subject, the results of which wera com- 
municated in 1853 to the Royal Society of London, By em- 
ploying an atidulsted solution of iodide of potassium, I found 
that its increase of weight, when decomposed by ozone, exactly 
agreed with the went of the orone calcnlated as allotropic 
oxygen from the iodine set free. The numbers deduced from 
five careful experiments were 0°1179 grammes for the increase in 
ee solution, and o'1178 grammes for the calculated 
weight of the oxygen. As regards the supposed formation of 
water in tho destruct.on of ozone by heat, it may be sufficient to 
mention the results of two expenments performed with 
care, in one of which 6'8 litres bf elesirolsde cayyeu eontataing 
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. its density must be enormously great 


27 milligrammes of ozone, and in the other 9% litres 
of the mmo gas containmg 38 milligrammes of orone, 





“were exposed to the action of. heat, so as to destroy 


al Srone redions: when not a trace of water was ob- 
tained; the increase in weight of the desiccating apparatus 
being in the first case only one-third, and in the second one-half, 
of a milligramme. If Baument’s i had been correct, 
24 milligrammes of water should have been formed ın these 
experiments, The general conclusions at which I arrived were : 
‘that no compound, having the composition of a per- 
oxide BE paces. a fora dering ee of water, 


and that osere from whatever source dertoed ts one and the same 


body, kaving identical ks and the same constitution, and ts 
net a com 7 en tm an altered or alldropic condi- 
tion.” ("PhiL Transactions” for 1856, p. 13.) 


Th in ingular bod 
the dacovey tat oxygen ge af changing into ozone henson 


in volame, or becomes 

back into oxygen by the action of 
heat or otherwise. relation between ordmary oxygen and 
orone was first announced in 1860 by Prof. Tait and myself ın a 
communication to the Royal Society of London. Oxygen gas in 
a dry and pure state was introduced into « tube sealed at one 
end and t at the other in a fine tube bent as shown 
in Fig. 1, and containing a short column of sulphuric acid. Two 
platinum wires were herm sealed into the sides of the 
wide tube, the distance of the within the tube being about 


20 millimetres, 

When an electrical without visible was passed 
between: (he extretnities of the platmun Tiret tie salphuric acid 
rose in the adjacent leg of the U-tube, and the change of 
levél the amount of ie condensation, ar dninntan ot voine, 
which the ur was calculated. 
Tati cot en hanay scaled gad : 
to 270° C., so as to d the ozone. After 


give pcarcaly cnet sof. the 

were passed through the when fully contracted by the 
Pe tae ie cate A died io that which the 
spark would have produced in the origmal gas. In the seme 
paper it was shown that no further diminution of volume occurred 
when the contracted gas was agi with a solution of iodide 
of potassium so as to absorb the ozone, A similar result was 
obtained on agi the contracted gas with iodine. The ozone 
in the volume of the gas. With mercmy ver, DO was 
there no contraction. bat expaiision acteally occurred, W wes 
assumption that the oxde at first formed erer- 


ee, iat arion o pol EE aae ee ore ae 
to the state o orditary ozgan. Similar results were obtamed 


peated and confirmed by Von Babo and by Von Babo and Claus. 

Wo did not attempt to give any absolute explanation of these 
singuler facts; bat them under different aspects. Wo 
showed that on the allotropic view of the constitution of ozone 
; unless it was assumed that 
ti when ozone comes mto contact with such substances as iodine, 
or a solution of iodide of potassium, one portion of it, retaining 
the gaseous form, is changed back mto common oxygen, while 
the remainder enters into combination, and that these are s0 re- 
lated to one another thet the expansion due to the former us 
exactly equal to the contraction arismg from the latter.” On 
this assumption, which however we did not consider probable, 
we remarked that ‘‘ our be reconciled with the 


oxygen. y by the o other portion would 
Bees tee eats ts K eanan nigh expand to the volume of 
fhe whole; thus, if we su three volumes of oxygen to be 


condensed by their m 
on absorbing one-third pf this combined oxygen by merenry, tho 
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remaining two-thirds would be set free and consequently expand 
to their normal bulk, or two volumes—. 
x ee e 
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Soret, experimenting in 1866 upon the mixture of 


orone obtained by electrol: made the importan 
that if this mixture is brought into contact with oil of i 
or of] of cinnamon, a diminution of volume takes place, equal in 
amount to twice the tation of volume which the mme 
mixture would sustain if the ozone were converted by heat into 
babar feats. Spe In other words the volume of ozone, measured 
by its rption by the essential oil, is twice as great as the dif- 
ferenco between. volume of the same orone and a 
Elenco Soret conalnded that the density of ozone is one and a half 
times that of 
The latest tn 


on this subject are due to Meissner 
and Brodie. i 


The former has fully confirmed my 
to which the increase in 


also found 
as I had long before stated, that when a neutral solution of iodide 
of potassium is employed, the results are variable and untrust- 


Brodie has examined the action of ozono on a variety of liquids, 
and has confirmed the results of Prof. Tait and m that no’ 
diminution of volume occurs when ozone is re from a mix- 
ture of ozone and oxygen by a solution of iodide of potassinm, 
With other liquids he has o volumetric results which he 


by the electrical dis. 
the same density (one a half times that of ) 
obtained for ozone byl 
on of Prof. Talt and m 
by tho electrical dis- 
not to be 


I will now give a brief statement of the methods of preparing 
ozone and of its leading 


recorded 
ent by Prof. Tait and myself, 
in which a contraction of one-twelfth of the origmal volume of 
the oxygm, or 8*3 per cent., occurred ; but we were unable in - 
other to great a diminution of volume. 


6°52 per cent. The doubt which existed as to the accuracy of 
our solitary experiment I have lately been able to remove, and 
by x alight modinradon. in tho form ees I havo 
succeeded in obtaining greater contractions than hitherto re- 
corded. In one of the first trials tho diminudon of volmme 
amounted to more than ro per cmt, and there can be little 
doubt thet with care even greater contractions than this may be 


As the method referred to enables the contraction of oxygen 
in into ozone to be exhibited as a class ent, I 
will d it in some detail, The excellent ind 
Siemens, in which the electrical discharge from an induction coil 
acts upon air or oxygen, asit flows between two thin tubes of 
glass, whose surfaces are at a distance of a few millimetres from 
one another, has hitherto been employed to obtain a continuons 
stream of ozone in a more or Jess concentrated stete, But this 
apparatus can be modified so as to show the contrac- 
tion which takes place when o is converted into ozone. 
Fig. 2 exhibits the modification I have given for this 
to the ordinary form of Siemens’ tube. c it terminates In a 


the other end (š) is at the same time sealed and after- 
wards opened under decid. For class purposes it will 


+ 


Mar. 5, 1874) 


‘NATURE 


349 





be found sufficient to immerse ‘it quickly under the acid, con- 

tained in the beaker (a), as shown in Fig. 3, where the induction- 

tube is seen immersed to within 12 millimetres of its sure 

face in water contained In an sesudated cylindrical vessel (A A’). 

The inner cavity of the inductlan-tube is also filled with water to 

about the same level. By means of wires covered with eag caont. 
at the lower ends 


iniuclon-y capable of giving 10 eee ke ae 


be passed 
tained as st 
apartment, and any t changes in the course of the 
experiment are noted by means of a delicate thermometer: (7) 
Tho variations of the barometer are also 
very exact experiments the surfaces of the induction-tube should 
be covered with tinfoil, and the ical vessel filled with ice. 
Before the observation, it will be found convenient, 
it the temperature has not already effected the adjustment, to expel 
a little oxygen from the inductlon-tube, so that the level of the 
acid may stand somewhere about 4. On the electrical 
discharge, the acid will at fist be depressed a millimetres, 
from the action af the particles of the electrified gas, 
but will afterwards steadily 1ise, and for some time with such 
rapidity that the ascent of theacld column can be easily followed 
by the eye. When the current is mterrupted, a en rise of 
the acid column will occur equal to the d on which took 
place on first m connection with the induction coil, after 
which the new level of the acid may be read. 

Another method of ing ozone is by the electrolysis of 
ater ead of ortan acid and solutions. The most conve- 
mieti uid for this purpose is a mixture of one part of sulphuric 

six or elght parts of water, and the lower the tempera- 
paris ean hein is matntrined during the process the 
greater is the amount of orone. The simplest and most effi- 
cacions arrangement artangement for obtilning ozoñe ozone by this method is one I 
havo used for many years ited in my lectures. It consists 





Lapa ae g 
r a bundle of 


platinam (w m) pla 

cell as the 
couples, A 
eo 
the ponire pob taa pce drying tbe (2). 
desiccating tube the gas passes through the connecting tube (e) 

and thence to other tubes, for the purpose of illustrating the 
perties of orone. Thus, in the figure, it is represented as 
averting tube of bard glasi (//') covered with Guo ware ganse, 
near the suriace of mercury contained in the 


Gack (i) as the gas is heted strongly as it passes 
trae ie takes ue che GE 
Change ik produet the hen the E aoa FM 


tho tule allowed to E ee 
attacked. E ph to mention that 
are mado with wie fy ate ying oa a be 


eee a 
Orane can also 
phorus, and of certain re 


(To be continued.) 


action 


E by the slow oxidetion of phoe- 
esential oils in presence of 


NOTES 


ONE of the last and one of the best acts of the late Govern, 
ment was to grant a pension of 15a} a year on the Civil List ta 
Prof. Sharpey. Dr. Sharpey has done as much as any living 
teacher for the advancement of physiological knowledge, while 
his personal worth has secured for him universal respect and 
esteem, 

AT the last monthly meeting of the Russian Imperia} 
Geographical Society M. Venloukoff, the secretary, before 
proceeding with the business of the evening, sald the Soclety 
owed a duty which must first be fulfilled, and that was to render 
homage to the memory of Dr, Livingstone, the importance of 
whose discoveries and the perseverance of whose labours had 
placed him in the rank of the most remarkable travellers of all 
times and of all nations, His biography belonged to the annals 
of geographical science. M, Wenioukoff then read a memoir of 
Livmgstone, which concluded as follows :—‘‘Let England, 
which may be proud of having given birth { Livingstone, and of 
having supported him in his labours, learn that among us the 
merit of her great men can be appreciated.” ‘Lhe whole 
assembly, which was very large, then rose in order to pay a last 
tribute of respect to the memory of Dr. Livingstone. 

THE University of St. Andrew’s hos conferred upon Mr, 
J. Gwyn Jeffreys, F.R.S., the honorary degree of LL.D. 

We would draw special attention to the programme, which 
has just been issued, of a new course of twelve lectures on 
Zoology, to be delivered during the ensumg spring, in the Zoo- 
logical Gardens, Regent's Park ; the Council of the Society 
having determined to appropriate the interest of a small bequest 
which they hold for scientific purposes—the Davis Find—to the 
subject. Mr, P. L. Sclater, F.R.S., the Secretary to the Society, 
will deliver the Introductory Address on April 14; and he will 
follow it by four lectures Ow the Geographical Distribution of 
Mammals, After these Mr. A. H. Garrod, the Prosector to the 
Society, will give five lectures On the General Classification of 
the Vertebrata ; and Dr. Carpenter, F.R.S.,@will conclude the 
course by giving two On the Aquarium and tts Inhabitants, The 
lectures will be delivered on the Tuesdays and Fridays in Aprl 
and May, at 5 o'clock in the afternoon; they will be fiee to 
Fellows of the Soclety and their friends, and to other visitors to 
the Gardens, The subjects will be treated ina manner which 
will make them of general interest, and it is to be hoped that 
ladies will avail themselves of the opportunity thus afforded, of 
obtaining information on this too much neglected branch of the 
great science of Biology. 

Mx, Pour Barnas, who died on Feb. 24, at the age of 82, 
was one of the oldest Fellows of the Linnean Society. He wasa 
native of Norwich, and 2 cousin of the Sowerbysx. Thirty-four 
years ago he founded the Royal Botanic Gardens m the Regent's 
Park, and was the oldest Fellow and father of the Society. A 
portrait of Mr. Barnes was in the last International Exhibition, 
and a bust in that of the year before. He was father of Robert 
Barnes, M.D., and of the late Philip Edward Barnes, tho 
former known in the sclentific world by his professional dis. 
coveries and writings, and the latter the enthor of a work on ths 
Belgian Constitution. 

THe death, from heart-disease, of Prof. J. F. Holton ıs an= 
nounced as having taken place in Everett, Massachusetts, U.S., 
on the 25th of January. Prof. Holton was well known as x 
botanist, having devoted many years to the study of the sclence, 
Ho visited South America with special reference to prosecuting 
his researches in this direction, and studymg the relation between 
the physical geography and the vegetation of the Andes. His 
somewhat extended sojourn in that country enabled him to col. 
lect materials for a work, which was publiahed afur bis retmn 
by Harper end Brother, and is frequently quoted by botanists, 
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Mer. WILLIAM DUNNVILLE hes presented a valuable endow- 
ment in trust for ever to the Queen’s College, at Belfast. The 
endowment consists of two studentships, one for the encourage- 
ment of the mathematical and physical and the other for that of 
naturel sciences. They are intended by the donor to enable dis- 
tinguished stndevts who attained graduation to pwsue their 
collegiate studies further. The studentships are tenable for two 
years, and are of the value of 45/. for the first, and row. -for the 
7 We hear from Cambridge, Massachusetts, that the chair of 

Zoology held by Professor Agassis during his lifetims is most 
probably to be discontinued, and that the teaching he was accus- 
tomed to give will, for some time at least, be carried on by Prof. 
McCrady und Prof. Shaler. Mr. Alexander Agassiz is to be 
Curator of the Museum, which post being vey onerous, pre- 
vents him from accepting any professorial work. The new 
Zoological School at Penikese if also to be under his charge, 
and we hope that tat promising institution will be kept up 
with vigour notwithstanding the great loss it has sustained in the 
death of its illustrious founder. í 


‘WE learn from the Zawcet ihat a memoiial to Agassiz is in 
contemplation. At Boston a meeting for the purpose was 
addressed by Profs. Rogers and Wendell Holmes, after which it 
was resolved to make the Museum of Zoology at Cambridge— 
the work of Agassiz’s best years—a memorial monument. For 
this it was proposed to raise the sum of 300,000 dols. to com- 
plete its endowment. 65,000 dols. were subscribed before the 
proceedings closed. 

Tax first pert of a new Russian work by M. Prijevalsky, em 
titled ‘‘ Mongolia and the country of the Tanguts,” may be 
expected before the end of the year, It will contain an account 
of the author's travels in Central Axia, together with » descrip- 
tion of the Zoological and Botanical results he has arcived at 
In all, 64 species of mammalia, and 292 species of birds were 
obtained, Including among the most remarkable of the former, 
the Wild Yak, the Orongo Antelope and Ovis foli ; of the latter 
Gyps niviula ali a new species of Pervrhinus, The bo- 
tanical collection includes, according to the botanist Maczimovitch, 
a great many new and rare specimens. In the mountains of 
Kansu about goo different plants were obtained, including the 
seeds of: the medicinal rhubarb, 

THE Cambridge Syndicate appointed to oiganise courses of 
lectures or classes with the necesmry examinations in a limited 
number of centres of population have received applications from 
soveral places to supply teachers during the ensuing winter. 
Among the subjects suggested for choice are Political Economy, 
Mental and Moral Science, History, English Literature, Physio- 
logy, Physical Geography, Geology, Astronomy, Mechanics, 
various branches of Physical Science, and other subjects of a 
kindred character to these. The remuneration offered varies 
from 1257. to 200. for the'term of three months, there being two 
such terms to be provided for between October and May. The 

` pupils are chiefly from among young men and women of the 
ralddle and working classes, The Syndicate request any gentle- 
man willing to take part in such work to send his name and the 
statement of subjects he would be willing to give instruction = 
to Mr. Stuart, M.A., Trinity College, the secretary. 


` TRE Council of the Senate of Cambridge University iecom- 
mend that a Demonstrator of Experimental Physics be appointed 
at an annual stipend of 1so/, The duties of such person shall 
consist of assisting the Piofessor in grving class Instruction and 
making experiments. He is to be appointed by the Professor, 
with the consent of the Vice-Chancellor. A discussion of this 

_ Teport takes place to-day. 

M. J. PLATEAU has recently published, in two volumes, a 

work = entitled 


“Btatlqne expérimentale ot théorique des / 


liquides soumis aux seules forces moléculaires” (London: 
Trubner). M. Plateau has effected the realisation, on a large 
scale, of a part of the figures of equilibrium, indefinite in num- 
ber, which would affect liquids if gravity did not act’ upon them ; 
he bas thus furnished the experimental verification of a series of 
results obtamed by geometers in respect to surfaces whose mean 
curvature is constant, such surfaces as those of figures of equili- 
brinm. & The work referred to contains an acconnt of the anthor’s 
researches on the forms and ee the caer ee 
the condition named, as well as ‘the 

therefrom. The following are two examples of these conse- 
quences :—1. The froth which is formed on pagne and 
other liquids is evidently an assemblage of laminse, which enclose 
in their interstices small portions of gas, One might naturally 
expect that in this assemblage all would be ruled by chance, but 
it is nothing of the kind ; the small lamine never unite but three 
and three, and make with each other, at the small liquid edge 
which unites them, equal angles of 120°. Moreover, the liquid 
edges throughout unite four and four, and thus fórm between them, 
at the paint where they meet, equal angles, angles whose cosine is 
—4. a. The beautiful observations of Savart have tanght us that 
a vein of liquid plerced by a circular orifice is gradually converted, 
during the passage of the quid composing it, into a series of iso- 
lated masses, The illustrious French physicist, to account for this 
phenomenon, has tried to prove that the very act of flowing gives 
rise, in the orifice, to pulsations which produce in the vein suc- 
cessive protuberances, and this hypothesis has been adopted. by 
most of the students who have inquired into the matter. M. 
Plateau shows that this ingenious notion is quite insufficient to 
account for the facts, that the conversion into isolated masses is a 
resvit of the molecular forces which are in action at the surface 
of the vein, and that pated pare ome ene eetciies 
established by Savart. 


Science seems likely to be treated royally in Sweden this 
year. For the expenses of the Congress of Archeology and Pre- 
historic Anthropology, which will be held at Stockholm from 
Aug. 7th to 16tb, the Government has asked from the Diet a 
grant of 20,000 fr. ; r magnificent palace has been set apart for 
the holding of the congress ; two grand fêtes will be given by the 
king and by the city ; and visitors will be carned by the railways 
at half-fares. The programme includes papers and discussions 
on the stone age, bronze age, and iron age, and on prehistoric 
aichsology ; and excursions will be made to places of archseological 
ioterest and remains of prehistoric man in the neighbourhood. The 
“Congres d'archéologie slavo” will also be held at Kiew, from 
Aug. 14 to Sept. 3. Altogether, students ol prehletorie i man, 
will have a good time of it in North Europe this mmer.” 

THE appointments to the Bureau des longitudes at Paris for 
1875 are—M. Puiseux as president, M. Fayo as rice- = 
and M. Yvon-Villarcean as treasurer and secretary. 


Tue French Academy is publishing a large 4to volume of 
300 pages, containing all the reports and maps relating to the next 
Transit of Venus, A copy has been presented to each member, 
and the book is to be had at M. Firmin Didot’s, the publisher to 
the French Institute. 

Soars carpenters are at present engaged in building in the Jardin 
de Luxembourg ‘at Paris a photographic studio, for the use of the 
photographers who are to be sent out with the Transit expedi- 
tion, The observations are soon to begin, and will be under the 
direction of M. Fizeau, member of the French Institute ; but 
that gentleman will not leave Paris to follow the operations. 


Tux young King of Siam having come of age on October 
10 last, great feasts were given to his subjects at Bangkok, 
the chief town of his dominion. Amongst other attractions was 
the ascent of a small mounted balloon, which had been com- 
structed in Paris and had arrived by steam a few days previously. 
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Liberal offers were made to procure an stronant, but were of no 
avail, nobody amongst the Siamese presuming to ascend. Con- 
sequently his Majesty ordered a slave, selected from amongst 
the less heavy of his household, to be sent up in the car. In 
order to encourage the poor aeronaut, so frightened for his life, 
he was promised to be rewarded with his enfranchisement. The 
ascent took place and elicitel much enthusiasm from the by- 
slanders ; but, unhappily, nothing was heard fiom the. poor 
fellow or of the craft. 

Tue Universal Exhibition to be held in the Champs Ålysées Pa- 
lace m1875 is merely a private enterprise; the French Government 
having no intention to interfere except in giving its authorisation. 
No charge will be made on the nationai Exchequer, but it is 
rumoured and hoped that the Municipal Council of Pais will 
grant a considerable sum of money. 

Mr. G. J. Symons writes to yesterdays Times suggesting 
various methods, all good, and we think practicable, of distn- 
buting daily, or even at certain intervals during each day, the 
accurate time throughout London. This 1s an advantage pos- 
sesed for long by many piovincial towns; though London in 
this, as in many other respects, is far more ‘‘ provincial” than 
many a second-rate provincial town. We are glad to see, how- 
ever, from Mr. W. Abboit’s letter m tbe same paper, that the 
want complained of by Mr. Symons will soon, to some extent, 
be remedied ;- as one of the objects of the British Telegraph 
Manufactory (Limited), which has just taken over all the mven- 
tions of Sir Charles Wheatstone, is to establish a large electrical 
driving clock fn a central position of the metropolis. 

Tre Commusstoners of the Fairmount Park, Philadelphia, 
U.S., are making great efforts in the way of biinging together, 
in the form of a roological garden, a complete collection of 
animals of Noith America, with a view of their exhibition at the 
approaching Centennial Exhitntion. The Commissioners are 
also expecting conmderable consignments from other parts of the 
world, as South Afmea, South America, &c,, and the whole 
enterprise bids fair to assume a very great magnitude. 

AT a meeting of the California Academy of Sciences in No. 
vember last, photogiephs of strange but beautiful hieroglyphics, 
cat in wood, and fonnd on Easter Island, were received -from 
Mr. Thomas Croft, of Papeeti, Tahit. From vague traditions 
among the natives, they were supposed to represent the wiitten 
language of some prehistoric nation. The stone idols found on 
the island exhibit a refined form of art, and other relics found 
there go to prove that the present ‘population has gradually de- 
generated from a previous one, In the letter accompany- 
ing the hieroglyphics, Mr. Croft stated from the best infor- 
mation he could obtain, that none except the priests and a chosen 
few could decipher these strange chaacters. A letter was read 
from this gentleman at the last meeting, in which he stated that 
he had found a natrve of the island who could read them, and 
who was going to teach Mr, Croft the language, so that he will 
shortly be able to translate them. Mr. Croft thinks that he has 
discovered the 1elics of e great Malayan empire, which extended 
its power over that part of the ocean at some former penod of 
tho island’s history. 

“Tur Treasury of Languages, a Rudimentary Dictionary of 
Universal Philology ” (London: Hall and Co.), is an attempt at 
making an exhanstive alphabetical list, with brief explanations, 
of all the known languages and dialects of the world. It con- 
tains, bendes, explanations of terms used in the science of 
language. The volume contains 300 pages, with an average of 
fifteen names on each page; this will convey some idea of the 
variety of tongues on the face of the earth. The author, who is 
nameless, but who, we are told, is a ‘‘ literary amateur,” more- 
over intimates thet he has received additidnal material suficient 
to make a second volume. What a bewildering field is before the 
student of languages, to whom the present work ıs calculated 
to be extremely useful. E 
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WE have received a second and richly illustrated edition of 
Mr. Hartwig’s “Polar World” (Longmans). The record of 
Arctic discovery has been succinctly brought up to the present 
time, and the work is well calculated to convey to the general 
reader a vivid, and on the whole correct, idea of man and natme 
in the Arctic and Antarctic regions of the globe, 


Part L of VoL V. of the “Natural History Transactions of 
Northumberland and Durham” (Wiliems and Norgate) has 
come to hand, It contains the usual Annual Address of the 
President, Mr. H. B. Brady, F.L.S., who recounts the escur- 
sions of 1872, and touches on one or two important questions of 
the day, with clearness, vigour, and brightness. The following 
are the titles of the papers in this part :—‘‘Note on the recent 
occorrence in Northumberland and Durham, of the Camberwell 
Beauty Butterfly,” by T. J. Bold, who also contibntes papers 
on ‘The Museum Collection of British Insects,” and “The 
Occurrence of Lepidoptera in Northumberland and Durham in 
1872 ;” “ Note on Bones dredged from thesbed of the river Weir 
in 1872,” by Dr. D. Embleton; ‘' Meteorological Report for 
1872,” by the Rew R. F. Wheeler and the Rey. Dr. R. E. 
Hooppell ; “ Firat Instalment of a Catalogue of the more remmk- 
able Trees of Northumberland and Durham,” by Mr. G. C. 
Atkinson, who has devised a “‘ hypsometer,” a simple but uscfal 
instrument for ascertaining the height of trees; ‘‘Note on 
Cinerary Urns found at Humbledon Hill, near Sunderland,” 


Part III, of Vol. IIL of ‘Proceedings and Transactions of 
the Novia Scotian Institute of Natural Science,” has been sent 
us. Besides a summary of the Proceedmgs of the Society, it 
contains twelve papers of varying value on scientifc subjects, 
eight of these being by three of the members; this Soctfety, like 
many others at ‘home apparently, having many names on its roll 
but few working members. Three papers are by the Rey. Dr. 
Honeyman, F.G.S., Director of the Provmcial Museum :—'' On 
the Geology of Nova Scotia and Cape Breton,” “On the 
Metamorphism of Rocks in Nova Scotia and Cape Breton,” 
and ‘‘ The History ofa Boulder.” Of the oter papeis we may 
mention two by Dr. J. B. Gilpm on “The Eagles of Nova 
Scotia,” and ‘‘The Stone Age of Nova Scotia ;” “ The Great 
Amaan Desat,” by Mr. H. S. Poole ; and “The Vegetation 
of the Bermudas,” by Mr. J. M. Jones, F.L.S, Appended is a 
tnief note on the vimt of the Challenger to Halifax. 


THe ‘Report of the Birmingham School Natural History 
Society for the year 1873,” ıs on the whole satusfectory. All 
the sections seem to be m good working order, their meetings 
furly attended, and some profitable field-work is being done, The 
papers, abstracts of which are published in the report, are credit- 
able to the young gentlemen who wrote them. 


We have received a laige sheet containing Statistical Tables 
Telating to the Colony of Victoria, compiled from official 1ecords in 
the Registrar-General’s Office, Melbourne, by Mr. W. H. Archer, 
Registrar-General. The tables contan æ vast amount of infor- 
mation, ‘well and compactly arranged, concerning the population, 
industry, education, &c., of the colony. The sheet contains 
also the usual meteorological statistics for the twelve months 
of the year, and extending over a period varying from six to 
fourteen years. 


THE additions to the Gardens of the Zoological Society during 
the past week include a Common Rhes (Rhea Americana) from 
S. America, presented by Mr. A. Maxwell; a Black-tailed 
Godwit (Zimara melanura), British, presented by Mr. H. Stacy 
Marks; a Red-faced Deer (Cervus ænops) and two Falcated Teal 
(Qnerquedula fulcata) from China, purchased; a Chinese Water 
Deer ( Hydropotes inermis), 2 Reeves’ Muntjac (Cerwnins reeves), 
and a Japanese Teal (Qneryuetula formosa) from China ; a Col- 
lared Peccary (Dicatwes tajua) from S. America, deposited. 
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SCIENTIFIC SERIALS 
American Journal of Setences and Arts, 1874.— 
A i H fate of 


number commences with an account, 
The numerous 


St. Clair and Lake Huron, seems to have been marked with 
Pp. ism to an extreme hitherto unobserved in any other 

pa any other country in the world, The 
of bone will be found predominant in the 


writer thinks the 

entire on of great lakes —Mr. Hilgard follows with a 
note on alt analyses of Mississippi soils and sub-scils (the author 
having used his “churn elutriator”); and Mr. Long e dis- 
cusses the distribution of sail ingredients among the 
obtained ın silt analysis, and the influence of of acid and 
time of digestion in the extraction of soils. — nereux 


fe teins Cape ates Canis 
Prilophyton observed Dawson Gaspé 

only link of connection of the Deronian Hoa ‘with that of 
Silmien In Europe, too, the first remains of land 
plants have tond in to ieee and as yet 
only a a same writer, in 
ie: wats ates at in te eee ae hat 
Hecate E Rooke Mowiieics tev bee, formed by 
gy of Wee of diifted materials, We also fmd notes on the 


on the results of recent 
Now England (Verrill), on 

woods di of Bese Colona dae Cee on a cotabination of 
silver chloride with mercuric &c.—An appendix 
pls) by Dre, Many weg of 


contains a paper (with two 
the structure and affinities of the Brontoth 

I, 1873. 
vibrati a air pla Pen Sch Schiingel de 
on the ons tes —. 
paper on the experi nents penis madé with reference to 


eh 


s Annales der TAJA wha Chemin, No. I 
in the 


GF sonda ronan a Movement of eo sound- 
g body. win ase ona i a in which a tuning fork, 
idly drawn 


dram twarda the observer, 
slightly greater num 
of vibrations than the moved one, In this way a different num- 
ber of beats was obtained ; lem than that produced when both 
lorii wiro p ret t The prenre of a key, giving rise to this 
motion (throug elertro-magnan dc, ), caused a telegraphic strip 
of paper fo beat the mae Ume preæed, showing a continnous 
and a second ulum, closing a current at each swing, 
predated a meien points on the same strip. By this means 
be measured the tme in which a certain number of suc- 
s aa eaa ian at a es 


fork, The author points out how the method may be emplo 
for the ity of sound, commends it to the 
attention of ph for åd t—M. Zollner re- 
plia, at some length, to the connd urged by M. Reye 
Ashen cian « nom pora rotuberances ; and 
Behrens communicates a note celain aad allied pro- 


p, of im construction, is de 
eta of imped comatrucuon, in de 
formed with the vacuous 
metallic ring of a Bourdon anerold.—M. Herwig makes a calcu- 
lation of the number and weight of ether-molecnles contamed in 
electrical .conductors.—Among the extracted matter, we note 
several important papers ; one by Dr, Heinrich Stremtz (Vienna 
Acad), on the changes in and of a wire tra- 
versed by a galvanic current ; ane by M. Platean Acad.) 
on the measurement of physical senaatio snd. the lair bich 
connec eama y o these with that thie acihng mus; 
aa e re ne ee 


pe ene aie reo No. 1,9747—In this number Prof. 
S writes a mter accopnt of bis sun-spot and 
Smich E obietvatians from w he concludes that faculse 
occupy the same places where protuberances arise or where the 
points of the ‘‘ flaming chromosphere ” are situate ; and further, 
that protuberances are in most cases connected with spots, and 


very conspicuous before and at the commencement of a group 
Aapo In many cases, ho it is possible to calculate when 
g spot will appear, from the o flaming protube- 
rans diat Qis spota are road by the wstanca hrown 
up becoming œoled and a cloud of products of can- 
densation.—Dr. Hugo Goricke contributes a number of obserra=« 
Hana OF postion of the minor planets Asha, Flora. Thetis, and 
a 
Astronomische Nachrichten, Nee —In this number Prof, 
Schmidt gives an account, in full, of his observahons on Sun- 
oe nomber of grotps e bones each day in 1873 
e maximum number on an 9, and the minimum 
I. There is no day on fhe oun es 


from . Prof 
Schmidt says that clouds have on 12 
days y we, in this country, should be content with minig 120 
days. Prof. Schmidt also gives the maxima and minima of a 


Ee o ee ee ee ee 
w. 


prevents our reproducing his resulta, are worthy of peru- 

sal by those interested in tho matter. a ; 

Der Notwcforscher, Jam. 1874, In this number we may first ` 

note an account of some observations by M. Hann, at Hong 

ae Nae apc Ror gis grape with the 
appears 

the same in the tropics as in central Zentral Marne 

Tepula? manasan; ths decrease ie machi MOS E 

windward side of a mountain than on tho lee. Tho quick de- 

crease in time of iain is due, in to | Iocreaso Be quiatity of 


ieis greater coo in consequence. —-F rom: 
oe dots ermentation, by M. Brefeld, it is con-- 
dadel th that alcohol yeast always requires free for idee 


her, that CINE te ua opie seen 
yeast-cells (free. arenes 
aeniea es pons fermentation in sugar poate. 
owing the of the yeast-cell for ee yg, 


rei AT may grow in 
of its volume of such gas, and will f E 
ment oe = 


lee in the “Ee boania, daarnet i 


hysiology there is an 


account of a valuable brrestigatioa M. Forster, as to the signi. 
ficance of ash-constituents in by 
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Royal 8oclety, Feb. a rei influence of Ethyl Al- 
ahol -on tie Bodily Temperaire, tie and the 
of a healthy man.” By Ra EA 
of Hygiene, Army Medical School, 
The anthor made a large number of experiments on 
healthy soldier, T.R, aged Sapien height af Sine 3 
wigor (naked) ‘67°46 kilogrammes, or 
course of the experiments was as aE A breakfast 
was taken at 6.30, was fmished day r 
batter, ne 


every 
breakfast 8 ounces of bread, § ounce 
cances of tea with magan, and with 3 ounces of milk 
diately after breakfast he went to bed again, and did not get out 
of the recumbent position for any p until 2 o'clock. He. 
then dined on 12 ounces of becfst: 4 ounces of bread, and 
8 ounces of water. 
After dinier he tooi cereias and pliner an te (mie Dot 
as at breakfast) at 6, and a glass of water at 9 P.M., when he 
went to bed. Ho tpok:daly "precisely. the sanio dict and 
quantity of water. 
Thermometers (tested for and exactly 


accuracy 
wero placed in the akilla and rectum at 6 o'lock, except 


R-S., Professor E 
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at breakfast, they were removed only for the purpose of being 
ead at fiom every 30, and then every 15 minutes, and were 


carried on for six days without alcohol ; then 
undiluted brandy containing 50 per cent. of absolute alcohol was 
given once dally, viz at 11 A.f., four hours after breakfast. 

On the first day one fuid ounce of brandy (=, 4 ounce of 
alcohol) was given ; on the second day two ounces, on the third 
day four ounces, on the fourth day sx ounces (= 3 ounces of 
alcohol), and on the fifth day also six ounces. 


The following were the conclusions arrived at :— 
1. The change in the temperature of the axilla and rectum 


produced by brandy was very slight It was never increased, 
was probably slightly lowered ; but the result is not quite 
certam ; and if any lowering occurred, it did not exceed 0°°35 


Fahr., and may not have been more than 0°07 Fahr. i 

2. The pulse, which was lessened in number by long 1est in 
a recumbent ion, was increased in frequency by # single 
dose of b for three hours, but subsequently in number, 
so that the dally work dono by the heart was the same on the 
water and the biandy days, What occurred was accelerated 
work for a certain time, and compensation for this by lessened 
work afterwards. That brandy increases the force aswell as the 
number of the pulse, was shown by sphygmogra hacings 
the papers already Pen tebe fy the R Society ; and 
in order not to disturb the state of rest, no sphygmographic 
observations were tuken in this case. 

3. The respirations s to be slightly lessened by 
brandy ; but the evidence is not very stong, 

The author made another series of Spe amie eae 
the effect of alcohol after sixteen hour’ fasting. 

The fi conclusions Hay be drewn from. the i obperyatoni 
formerly recorded (‘‘ Proceedings of the Roya ety,” Nos, 
12 Tg a 136) and from those now laid before the Royal 
S ; 


1. When alcohol in dietetic doses (=2 fluid ounces, or 57 
cub, centims., of absolute are ee 2 sae man 
fasting and at rest, a decid oug owering o y 
temperature (as judged of by the heat of tho rectum) was 
caused. The amount of lowering was under half a degree of 
Fahrenheit; and sometimes ereh teis Amount Tas ae seme 
tible, being probably counteract opposing influence 
deka E Stange in the bos , which cause slight varia- 
tions of temperature independent of food and movement. The 

est affect was produced about from one to two hours after 

e alcohol was taken, and the effect was evidently passing off in 
three hours, 

2. When alcohol in dietetic doses was given to a healthy man 
at redt, and in whom the proceso; n was completed, and 
whose temperature, by the food, was again commencing to 
fall, a lessening of temperature was proved, bat petunia 
was not so great; it could not have been more 0°35 Fahr., 
and haro been only o'o7 Fahr. : 

3. alcohol was giren with food with either usual or in- 
creased exercise, no effect on temperature was perceptible, even 
though the alcohol was given in quantities, viz, from 
4 to 8 fluid ounces of absolute alcohol (114 to 227 cub. centims.) 
in twenty-four hours, It is to be p that the amount of 
heat from the food and movement concealed the effect 
of the alcohol, which would require a more delicate method for 
detection. 


4. In no case did alcohol ralse the temperature. 

5. The effect of alcohol on the pulse was uniform in the four 
men experimented upon. The contractions of the heat were 
more frequent during complete rest, from five to ten beals per 
minute for some thne ; when exercise was taken the increase 
was greater. The mean pulse of the twenty-four hours was, 
however, not increased unless the amount alcohol was large 
and 1epeated, In other the heart’s beats were less fre- 

than natural when the effect of the alcohol had passed off. 

pulse became both fuller and softer to the touch ; and this 

relaxation of the radial artery was shown also by the sphygmo- 
That the smaller vessels were relaxed was shown 

e redness of the surface and by the evident ease with which the 
blood traversed, the capillaries, as shown by the sphygmogiaphic 


6, ie respirations were not increased incnumber by alcohol ; 


they were indeed lemened, and were deeper in some of the ex- 
penments ; but the effect was not very marked. 

Feb. 26,—“ The Winds of Northern in relation to 
the Temperature and Vapour-constituent of the Atm 4 


by Henry F..Blanford, F.G.S., Meteorological Reporter to the 
ent of 


Geological Society, Feb. 20—His Grace the Duke of 
Argyll, ET, E.R S., ident, in the chair, In handing the 
Wi on Gold M to the foreign secretary, Mr. W. 
W. Smyth, for tansmission to Prof. Heer, of Zurich, the pre- 
sident referred to the fact that last year the council had awarded 
the balance of the proceeds of the Murchison Geological Fund 
to Prof. Heer, and remarked that it gave him much that 
the Wollaston Medal, the highest honour which the Society had 
it in its power to confer, should be so worthily bestowed. He 
alluded Aaa to the labours of Prof. Heer in the difficult 
departments of Fossil Botany and Entomology, and to the admı- 
rable works in which he hait given tothe wor d the results of his 


indefati Tesearches, š 
Mr. W. W. Smyth, in reply, said :—“ My Lord President, it is 
with a t pleasure that I undertake thegransmission to Prof. 
Heer of this new testimony of the importance attached by this 
Soclety to his long-continued labours. I have received from our 
valned foreign member a letter stating thet my announcement of 
the award had found him extended on the bed of mckness, and 
begging me to assure the Society that, but for this misfoitune, 
nothing would have given him retire pieasire than to hare been 
present at this meeting, and to have thanked the Society . 
ally for the high Fonder which has now been awarded ty hin.” 
President then presented the balance of the proceeds of 
the Wollaston Donation Fund to the foreign secretary for trans- 


mision to Dr. H. Nyst, of Brussels, remarking that this dıs- 
tinction had been well earned by Dr. Nyst by his admirable 
researches upon the Molluscan and other fi remains of his 


native country.—Mr. W. W. Smyth briefly thanked the ja 
dent on behal of Dr. Nyst. i PN 
The president next presented the Murchison Medal to Dr. J. J. 
Bigsby, F.R.S., and remarked in so d that there was a 
fitness in this award, which hare met tho ap- 

of the distingulahed ist in accordance with whose 
wishes this medal was given. It was awarded to Dr. Bigsby 

in 1ecognition of his long and valuable labours in that depat- 
ment ol geology and palæontology with which the name of 
ison is connected.— Pt. Bigsby replied, 

for the honour conferred upon him, and 
e terms in which he had spoken of his 


ent then handed half the balance of the proceeds 
urchison Geological Fund to R. Ethnidge, F.R. Sọ 
for transmission to Ralph Tate, ¥.G.S., expreasing a hope thar 
it would be ed by hrm as a testimony of the value set by 
the Society upon his palsontological especially on 
the Femne of the Lias, and that it wold enable hira toelage 
the sphere of his investigations. —Mr. Etheridge, in reply, read 
the following letter of owledgment from Mr, Tate :-— 

“My Loid President and Gentlemen, To say that I am unworthy 
of the honour that you have awaided me by the bestownal of the 
í Balance of the Proceeds of the Murchison Fund,’ would be to 
call into question your judgment, and would render nugatory its 
value tome, The Sere a that such an awad conveys 
is ample recompense for labour bestowed m paleontological 1e- 
seoich, and ıs a real incentive to more di t wok. it is in 
this spirit that I accept the award, and tender my warmest thanks 
to you for the distmction it confers. It is now twelve yems 
since I was led to select for special study the geological history 
of the Lies, which appeared to me not to have received that 
attention at home that it had upon the Continent, and which it 
clarmed by offermg the earliest phase of Mesozoic life, and pie- 
sentmg a number of physical problems that seemed upon the 
threshold of the inquiry to 1eward even the casual observer with 
a uch harvest. I have published from time to tme fragments 
i¢lating to the stratigraphy and paleontology of this period, but 
I hope soon, in conjunction with my frend Mr. J, F. Blake, 
F.G.5., to submit, m a work entitled ‘The Y Lias,’ a 
compiehensive review of the chief characteristics of the period, 
embracmg the rematkeble vaiston of mineral conditions, and 
the ticular distnbation of o c lfe as indicatrve of 
pecnliaritier sf depth of ocean, the rection and pioximity of land, 

c. Despite all these efforts, the ambition to acquire the ponton 
of an expositor of the lrfe of this interesting group of strata urges 
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me to the completion of a Ay edromusor Thescurns Liasnews, the 
materials for whicli have been accumulated during several years ; 
bat from the great labour demanded to bring into harmony the 
nomenclature of the fossils, without which compilation can 
have no real value, some time must elapes before the results can 
be submitted to you.—Faithfully yours, Ralph Tete.” 

The President then ted to Mr. Alfred Bell the other half 


ed his ing 

y acquainted rogress ol geological 
and he the®efore proposed in present Eia to 
advert rather to those questions in gealogy which seemed to him 
soll to require an answer, He referred to thg relations between 
ela aad cosmogony, to the fects ond canses” of volcanic 
and quake action, and finally to the great questions which 
are still unsettled os to the origin of life and the sequence of 


organic on the face of the earth. address was pre- 
faced by ‘some cee nguc of Fellows and Foreign Members 
and Co: ts during the past year, including 
Ms. J Flower, Mr. J. Gerth Marshall, Prof. Agassiz, 
and M. de Verneuil. 2 

The Ballot for the Council and Officers was taken, and the 
following were duly elected for the ensmng :—Prendent— 
rans,” F.R.S.  Vice-Presidents—Robert e, 


. orelgn Secretary 
—Warington W. Smyth, F.R.S. Treasurer—J. rya ae 
- ERS. Council—The Duke of H, KT, F.RS.; H. 
Bauerman ; Prof. G. Busk, F.R.S. ; J. F. Campbell ; Frederic 
Drew ; Sir P. de M. G. Bart., F.R.S. ; R. Etheridge, 
F.R.8. 3; John Evana, F.R.S. ; David Forbes, F.R.S. ; Ca 

Douglas , E.R-S.; R A. C. Godwin-Ansten, F.R.S. ; 


E Te s R.S, e FRS IT Bart, F.R S. ; 


E.R.S. ; Prof A. C. Ramsay, F.R.S. ; Samuel Sharp, F.S.A. ; 
wW on W. Smyth, F.R.S. ; Prof J. Tennant, F.C.S. ; 
W. i , BA.; Rev. T. Wiltshire, F.L.S.; Henry 
~ Woodward, F.R.S. : 

Anthropological Institutd, Feb. 24.—Sir Duncan Gibb, 
Bart, M.D., in the chair.—Mr. Biddle C.E., F.G.8., 
read a paper on the Beothucs, a tribe of Red Indians, supposed 
to be extinct, which formerly inhabited Newfoundland. The 
author, after r the various accounts related of the 

of the island the tume of Sebestian Cabot down- 
wards, gáva the results of the informaton ha picked. tp fom 
various an cruise he last 
summer round the coast of Newfoundland, respecting the strange 
mbe Peepers imhabited the island up ies penod which 
terminated about forty years ago, when, by reason of the cruelties 

i them by the end the warfsre 
against them by the Mic-mac Indians, they were re- 
duced in mmber, and the few of them that were left, it is 
si crossed over the straits of Belleisle, or at all events 


pposed, 
peared. 
ho Peai 
the curlous shape of their birch-bark canoes, the fact that the 
dog was not damesticated by them, and their manner of hunting 
ee cee ae Cian eae We aes 
ee ee ee teed notes 
on Indian remains found on the coast of Labrador. The Indian 
remains found on the coast of Labrador consisted of rudely-con- 
structed buildings, of stone slabs, which were discovered on the 
aea-ghoie at the western entrance of the straits of Bellicisle. 
They were described to the anthor as Indian graves, but there 
ad np evidenca to. show thiet mih was tin 23° t oduch they 
had been applied. Qa the , it seemed probable they were 
sons built by same families for a summer resi- 
denck. 


anthor was fortunate enough to discover at L’Anse, 


du Diable, which is a cave situated about 20 miles east of 

“locality where the so-called Indian graves-‘were found, a fow 
srrow-heads of quartzite and h quartz on a sendy ‘‘berren” 
which stretched inland from the head of the cave. From cir- 
cumstances connected with the cave, the author concluded that 
the locality had been chosen by some unknown tribe of Indians 
for the manufacture of thelr arrow-heads during an of 
some considerable time on the spot— A paper was read by Dh 
sinclair Holden on a peculiar Neolithic implement from 

tam. . 


Saele Bocca ee Society, Feb. 10,—Annnal General 
5 ing.—Viscount Bury, president, in the chair.—The R 

Geis Conic Having betas ken ae rea AE a coved be j 
Haughton as an amendment to the motion for its adoption, snd 
seconded by tke Rer. C. P. Peach, that the ing be adjourned. 
to enable the opmion of the Court of Chancery to be taken as to 
the legil ponon of the Society: (The commissioners of the | 
Annual International Exhibitions dispute the validity of the elec- 

tion of the Council chosen last The amendment being - 
put to the vote was lost by a majority of six, the numbers (In- 
cluding ladies’ proxies) for, 225 5 $ 


Teport was then put and carried, 

were filled for the š 

K.C.M.G. Treasurer—Mr. Bonamy Dobree. Secretary—Mr. 
W. A. Lindsay, Members of Council (extraordinary vacancies) 
—Lieut.-Gen. Hon. Sir A. H. Gordon, K.C.B.; Mr. Joseph 
Robert Tritton ; Mr. Burnley Hume; Mr. Henry Webb, 

General Meeting, Feb. 18,—Henry Little in the chair.—The 
Rev. M. J, Berk commented on a plant shown by Mr. Bull, 
under the name of Aesetes pandanoides, It is a species of Saso- 
Jrideriaa. He also gave some account of Dr. Cunningham’s 
microscopic examinations of air in Calcutta. 

Scientific Committee—A. Smee, F.R.S., in the chair.—A 
large number of subjects were brought before the Committee. - ` 
Among the more important were—Mr. Grote: The Tea-bug of 
Assam, supposed by Piof Westwood, from the es, to belong 
to the Cumicideous family, Capside, and nearly 
which injures chrysanthemum-buds. Mr. A. Muller thought it 
much more likely to be some sot, thoúgh it might be imma- 
ture.—A: comman mia wap sont rong trie acted 
disease of the coffee tations India ): 
Clases bea E o aihe 


Marshall as C. radicis, Fab. He also read a note from Mr. Fenn, 
of Woodstock, as to the practical impossibility of making keeping 
wine from out-door ri grapes without addition of sugar 
—a point of interest in connection with the supposed deteriora- 
tion of the English climate ; also a note on the condition of an 


ira plated which was being rapidly destroyed by dry-rot, 
and a photograph of the tres of o: or Pearmain apple, 
with a dra of the branch which produced the russet 


sport exhibited to the Committee last November, 


Entomological Society, Feb. 16.—Sir Sidney Smith 
Saunders, C.M.G. ent, in the Chair. —Mr. Wer exhi- 


Lam 
with lus granaria and Rnmperika sha—Mr. Higgins 
exhibtted a number of Caounda fe Phik ine Islands, 


extracts from a letter from Mr. ey ot of Mentone, on 
a small beetle, Pulses ais, Rest Bad the granaries of 


Aphanogaster (Atta) structor ; and stating that Platyarthrus was 
also very common in the nesta, He was much stack by the 
frequent occurrence of the nests of trap-door spiders ın the very 
soil of the ants’ nests; the spiders’ tubes often,ronning quite close 
to; and in the midst oi, toe galeins ot ie ant As ants form a 
portion of the food of spiders, this helped him to 
how it was that spiders got a living without 

leaving their nesta —Some conversation took plate on the 
ravages of the Colorado potato beetle (Doryphota dacemlinaria) 
in North America; a writer in the 7tees recomménding the 
t of small birds as the best against the 
pest ; but it was much doubted whether the small birds would 
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care to meddle with the insect, as it was stated that when 
crushed ıt caused blisters on the skin, and that if a wound was 
touched severe inflammation and painful ulcers followed. 


Institution of Civil Engineers, Feb. ro, —Mr. T. E. Harri- 
son, president, in the chair —Tho paper read was on the con- 
strucuon of Harbour and Manne Works with artificial blocks 
of e size, by Mr. Bindon Blood Stoney, M.A. The anthor 
described a new method of submanne construction, with blocks 
of masonry or concrete far exceedmg in bulk anything hitherto 

empted. The blocks were bult m the open alr on a quay or 
W and after from two to three months’ consolidation, they were 
hfted by a powerful pair of shear legs, erected on an iron berge 
or pontoon, When afloat, the blocks were conveyed to their 
destination in the foundations of a quay wall, breakwater, or 
similar structure, where each block occupied several feet in 
length of the permanent work, and reached fiom the bottom toa 
httle above low-water level. The superstructure was afterwards 
bult on the top of the blocks ın the usual manner by ndal work. 
By this method the expenses of cofferdams, pumping, ringing 
and similar temporary works were avoided, and economy 
rapidity of execution were as well as massiveness of 
construction, so essential for works exposed to the violence of the 
sea. 

EDINBURGH 


Royal Society, Monday, March 2,—Sir Robert Christison, 
honorary vice-president, ın the chair.—The following commun- 
canons wee -—' On the Parallel “Roads of Glen Roy, with 
a Notice of finding Fossil Diatomaces in the Deposits,” by the 
Rev. Thomas Biown,—‘‘ On the Perception of Mumcal Sounds,” 
by Dr. M‘Kendrick.— On the Establishment of the Elemen- 
rahe ie of Quaternions on an Analytical Bass,” by Mr, 


Communicated by Prof. Taitt—‘‘ Prelammary Note 
on S under ex ly small Pressures,” by Prof. Tart 
and Mr, J. Dewar. = ghorkcory Notes,” by Prof. Tait (1) On 


Atmoephenc Electricity ; (2) yOn t the Thermoelectric Position of 
odium 
DuBLIN 


Royal Irish Academy, Feb. 9.—Kev. J. H. Jellett, piesi- 
- dent, in tho char.—-W. H. , F.LS., aie 
ie on the plant- fossils of the orkan district. this pre- 

EPA Ne Baily stated that the most frequent plant met 
Aibernzea, first noticed by the late Prof. E. 

Forbes, ae ab the provisional name of Cycloptens, afterwards 
Teferred to Adiantites by A. Brogniart, and now placed by 
Schimper in his genus Paleoptens, diffenng as it does from the 
former genus in the ement of its leaflets and from the 
latter ın its mode of fructification. Some of the fronds met with 
were nearly five feet long and three wide. Two new species wae 
deacnbed as Sphenopteris hootcri and S. Aumphrenauust, both 
of which were comparatively rare —A fme example of the stem 
of Sagenana datlyana of Schimper was met with, the total 
length of which was 20 ft. gin, and at its lowest partion it was 
61n. in diameter ; 1t branched at about 15 ft. from the base; end 
the upper portion of these branches corresponds with Cyc/osi: 
nuntia of on, Cone-like bodies, somewhat fearing 
Lepidostrobus ot the coal were met with, They are composed o: 
elongated scales, terminating in a linear processes showing 
large and very distinct sporules—These presumably belong to 
the Sagemaria but have never yet been found attached.—The 
report was 1¢ferred to Council for pablicahon/— Mr. G. Konahan, 
of the Geo ogia Survey, beheved the it was a most valu- 
able one, that the researches of Mr. Baily had proved thet 
many of Mr. Carruther’s species were but portions of the same 
plant.—Prof. M‘Nab read a report on some researches into the 
physiology of plants, These experiments were first a series to 
determine the amount of water transpired by leaves, and secondly 
the ascent of water m the stem. The plants selected for both 
series of experiments were the -lanrel, the common privet, 
and the common elm. It would be umpossible to condense the 
large sepes of experiments .made by Lao anthor. One series, to 
determine the amount of water transpired by leaves, made on 
August 7, 1873, showed that, with very dal the same expo- 
sure and under the same conditions, the chery dauel lost, of 
water, 51°81 per cent. of the weight of the bianch employed ; the 
privet, 26°78; the elm, 6561. Very many expenments were 
made to determine the actual rate at which fluid ascends in the 
atem. In Sach’s experiment on this subject he fixed the rate to 
be gin. per hour, In Dr. M‘Nab’s fint experiments he obtained 
a rate of 24m. per hour, The present series of expenments 


weie made on the same species of plants mentioned above. In 
the priver the rate was 6im. per hour; in the elm the rate was 
15 61m. per hour. ‘Bot in both plants the leaves and stem soon 
became placid, and the experiments were not completely stis- 
factory. In the cherry-laurel the rate in one expeument was 
2 per hour ; ina second, 13°21n. per hour; and in a thud, 
‘Sein per hour. The anthor also recorded a large seiles of 

ents: I. As to the rapidity of the ascent of fluid in sien s 
ice in (a) sun, (5) diffused daylight, and (c) darkness. 2 
Rapidity of ascent ın branches cat off in the dark. 3. Rapidity 
of ascent in branches with the cortical tussue removed. 4. 
Rapiduty ee mema dep rived of their leaves. 5. Rapldıity 


tion of lithum when applied at a of the bianch ; 
Sue aihe of ascent when fluid was up under pres- 
sure of meicury, mtended to represent the root paas ot the 
plant.—Thus report was also referred to Council for publication. 


VIENNA 


Geological Institute, December 
most obscure questions in the feol or tho Austnan empire 
has been the geological position of the V and Carpathian 
sandstones which form a broad continous: e on the northern 
flank of the Austrian Alps, and by far a broader one still on the 
northern and eastean dank of the m Moravia, 
Suesia, Hungary, Galizia and Transylvania, Only in Sil by 
the ee te of the late Hohenegger, and in Northern Hun 
gary, by of M. C. Paul, a more sauslactory Lnowledgo 

been obtained on this subject. They agree that in both 
regions the Carpathian sandstones may be divided intu several 
easily distinguishable groups which belong partly to the older ter- 
ary, and partly to the cretaceous formanons, Two very valu- 
able memoirs on this subject were read ; the first from M, F, 
Herbich, on the in Eastern Transy 


3, 1873--One of the 


Carpathians ivan, between 
the Gyimes and the Tomds Pass. The lowest member of the 
sandstones 1s formed here by white or yellowish 
ex, which, higher np, pas pass into comse conglome. 
rates and belong to the neocomian formation ; 
Bley als coveted iy a lage eas e sandstones 
which contain contain, charictenste fois, and belong 10 tho upper 
neocoman. The next member, developed near 
Po ne with ee ee che well. 
wn Caprotma limestone of the Alps, and belonging also to 
the upper neocoman. Above the neocumuan strate lullow again 
different sandstones, which M. Herb.ch thinks to be idenucal 
with the Godula sandsiones of Ho , and therefore w 
belong tothe Canti, The second memoir, by M. Ch, Paul, treats 
sandstones in the eastern Bukowina. They 
a maai m five different stages, viz, (1) Lower Teschen 
slates; (2) Neocomian Aptychus limestones; (3) Ropianka 
beds; which were formerty thought by the anthur to belong 
the Eoceno senes, whilst now he conmders them as pro- 
bably Cretaceans. They are of very great importance, be- 
cause they contam in Galcia and Bakowina, se well as 
in Hungary, exclusivel petroleum, 4. Menu- 
lith schists, with nests of fossil fishes, which are generally thought 
to belong to the middle oligocene formanon, 5. Magara sand- 
stone, probably upper olgocene.—Dr, Neumayer on the character 
and the disnibauon of some Neocomian cephalopods, Tho 
author, referring to a former memoir, (*‘Jabrb. d. k k. geol 
Reichsaunstalt,” 1871, p. 521), stares that the Mmopean jurassic 
deponts form three dierent provinces, the Mediterranean, the 
middle European, and the Russian province. Hy very miteresting 
observations on the faunss of these provinces, a» well as on 
that of the neocomuan period, he establishes some facts relanng to 
the physical geography of the mesozoic period, Fust he states, 
that at the end of the jurassic ume, the middle parts of Europe 
were laid dry, and whulsc therefore the marme lite m the midais 
European province ceased, ıt conunned, and was differently 
developed in the Mediterranean (deposits of buamberg, ut Ber- 
c) and in the Rumian province, Afterwaids, about 
the time of the Valengmien, the middle put af Lurups 
was again submerged and now peopled partly irom the northein 
and partly from the southern seas; that the immigration weat 
Teally partly from the north, is proved by the very cunous and 
close affinities between somo of the middle European neocomuan 
cephalopods and those of the upper jurassic strain of Rusne. 
Academy of Natural Sciences, Dec. 11, 1873.--M. 
Hoernes described the geological features of the island ot 


from observations made in the spnng of 1873.— 
Se Ka soe ae ea effects produced 
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on respiration, by introducing some volatile substances into | a dark siler, and evidently derived from the drift material , 
- the air under the larynx, When chloroform is in- | brought down from the Uinta Mountains, which is found on tho.. - 
haled z tracheal canula (the mucous membrane of | snmmits of the bed-land moms, Five or-six miles from this. 
the nose its action), there is acceleration | place was found a fmt factory with numerous im ents and 


being guarded ageinst 
and shallc CON tat antes cv ani cores, Two other crcle. were observed, in Co about 


at the P 
pow tas: Pirsa chaupre, depend oh relex ario of fhe The country is not inbabited by Indians, the nearest, a temporary 
of ces | camp, for travelling Cheyennes, Sionx, &c., being forty miles 


the i phenomenon 

be i a direct stimulation of the vagi by the Co,—Dr. | D. Cope,” reported in favour of publication in the 
a on te mone a as Rally a —Dispdaition of the Flexer Pirate? (oun Nathote cod 

doers (Ceres) accordmg to ther natural relations, He enumerates | Aerer cecessorius in F rus musonga Gray, by Dr. H C. 

twenty different spe@Mes, four of which he has himself introduced, | Chopman. 

viz, , Llapheceres, Deryceres, and Nandapkus. Paris ; 

To Wagner's species Macretis and Mercifey he gives tho names | Academy of Scionces, Feb. 23—M. Bertrand in-the chair, 


of atropla, for reasons w the authors give. XE m o, by M. A. Ledien.—M. Milne-Edwards gave news 
O PHILADELPHIA ' of l'Abbé A. David, now travelling in Western China, and pre- 


sented, on the of this naturalist, a note descriptions 
ney ne e | Mar a, Mea oem 
a : 2 ME "I m hat it of tew ol station (saion) and locomotion, by M. A. 
was an errar to suppose ature placed trees places upon perch (Perca Auvialis), — Qrganogenesis compared 
best suited to ther growth, Almos: all of our swamp troes mih Ag a iui rla te ea TEA (Clan 
they could get into dryer places, if in | Ciwstherine), by M. A. Chatin.—On, a new mode of ramifice- ' 


i 
i 


by M. Helmholtz upon ‘“‘Aerial Navigation,” by. M. W, 
de Fonvielle, On the lines which are tangential, to the 
ee ee ee sorface of the 
second order, by M. —On the ne ; 
of steel, oy Bh E Boaty.—Note on the distdbation deter- 
mination of thalltum, by Mr. T. L, Phipson.—On the presence 
of motallic mlver in gal by the same anthor.—Anatomical 
Serie ies ikea a eae column,” by M. rol 
: bin, —Geologtcal of the Isle of Tros, M. 
of the soll was concerned, Plants as a general thing, though | Goroeix.—On a new paratus for ee 
pre- | clouds, by ML H. de —On new human skele- 
Brew | tans discovered in the caves of Menton, and on the disappearance 
sandstone and lime- 


i 
i 
j 

pt 

l i : 
Ea 
i 
ele 


Ẹ 
i 
+3 
a 
: 
at 
a 





almoet entirely beneath the surface. was well known, the flints ther replacement 
Taxodium distichum in the southem swamps sent up ‘‘ knees” a be & a On phecaliere ta Catal 
from varlous points as the roots extended, often as large as old- | France, by M. de e 
fashioned bee-hives, and ‘several feet above the surfaca. 
Oct. a1.—Dr,-R » president, in the chair,— 
a + g 
a a iew Minani Santa County, Cali- CONTENTS Paar 
Oct. 28.—Dr, Ruschenberger, president, in the chatr—The | Paor. Hoxiey at Aveuperw eie oai ps be tes 7 
following was presented for publication :—‘' Descriptions “HeaxropAMica’. ese lll ae 
of, Mexican ” by C, T. Crosson. Ooz Boox Samy... aeta, “9 ee: inaa e TE TE “a 
Nov. 18.-—Mr. Vaux, vice- in the chair.—The fol- | Lavras To ras EDrror :— 
towing papers tor +—"On the Ho Fn Statisti ne ee a ae Soe 
mo and’ ongin of the Types of Molar Teeth in Mammalia The Lumis of the Gulfatroam.—Wa. W. Kippig . . we m3 
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THE LINNEAN SOCIETY 


N Thursday last the Fellows of the Linnean Society 
met together in a general meeting, which had been 
specially convened to consider the disputes which have 
almost paralysed its work for the past two months. One 
painful episode which arose out of these disputes has al- 
ready been alluded to in these columns, This alone gave 
importance to matters which otherwise it would have been 
difficult to discuss with patience. But so serious a crisis 
as the resignation of a president so distinguished as Mr. 
Bentham brought together a larger meeting of the Fellows 
than had probably ever assembled together before in the 
history of the Society, and produced the very decided 
feeling that at least the prospect of a settlement must be 
reached before the meeting dispersed, 

The result was, on the whole, a satisfactory one. After 
a debate which lasted for about two hours, and in which 
a considerable number of Fellows took part, a motion 
proposed By Major-General Strachey was finally carried 
with only three dissentients, to the effect that the Council 
possessed the confidence of the Fellows, and that the 
question of the disputed bye-laws should be referred to 
some authoritative legal adjudicator, whose decision 
should be regarded as final. 

Those who have had no opportunity of taking any part 
in the proceedings will naturally wonder what can have 
been the nature of the portentous questions which have so 
violently disturbed so grave and maid a body as the 
Linnean Society, So far as we can arrive at a clear 
comprehension of the facts, they may be stated as 
follows :— 

At the commencement of the present year the charter 
and bye-laws were out of print, and the Council having 
determined to reprint them, before doing so made 
and submitted to the Fellows a number of amend- 
ments in them which appeared to be advisable. It is 
necessary to explain that, by the constitution of the 
Society the Council alone has the power to legislate, and 
the general body of Fellows is only able to reject or ratify 
what the Council has done. At the meeting on January 
15, when the amendments in due course came before the 
Fellows, the President was requested to put them to the 
vote seriatim, and not en masse, This was primd facie 
a reasonable request, and might, perhaps, have been ac- 
- ceded to without any great inconvenience. The President, 
however, ruled against it, and his rulmg may be defended 
on two grounds, In the first place the custom of the 
Society on other occasions appears to have been 
in accordance with it, and as a general principle 
it seems obvious that it would be inconvenient 
for the Fellows to modify in detail a scheme which 
the Council had presented to them as a whole. In 
the second place, although the charter is a most difficult 
instrument for a layman to interpret, it is held by those who 
ought to be able to construe it, to require that the Coun- 
cil’s propositions should be accepted or rejected in their 
entirety and without modification. The amendments were 
accordingly put to the meeting en sasse, and were carried 
by the necessary majority of two-thirds. The minority 
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declared themselves much aggrieved by the course that 
had been taken, It is not easy, however, to appreciate their 
objection ; for it is clear that to put all the amendments 
en masse cannot facilitate their acceptance, but that, on 
the contrary, it brings to bear collectively upon the whole 
scheme all the objections which might be raised sepa- 
rately to different parts of it. 

At the meeting in which the amendments were carried, 
only one of them was actually objected to, The effect of this 
amendment was to enable the Council to pay a Fellow to 
assist in editing the publications. The sum proposed was 
not large, and it seems very desirable that the work should 
be paid for, and not voluntary. It is quite obvious that 
in the former case the secretaries would have no scruple 
in criticising, if necessary, What was done, which might 
easily seem an ungracious proceeding jn the case of un- 
paid labour, 

Subsequently, hgwever, to the meeting, the minority dis- 
covered that another amendment, removing the appoint- 
ment of the Librarian from the general suffrages of the 
Fellows to the Council, was repugnant to the provisions of 
the charter. A competent legal authority has declared 
that this is not the case; nevertheless, certain of the Fel- 
lows hold a contrary opinion, and regard the change asa 
derogation from their privileges. 

We have already referred to what took place on Febru- 
ary 5. Mr. Carruthers, who took the lead in the oppo- 
sition, proposed to discuss the legality of the amendments, 
and attempted to raise tbis question upon the confirma- 
tion of the minutes of the meeting at which they had been 
carried. He and his supporters being in amajorityin a very 
thinly-attended meeting refused to acquiesce in the ruling 
of the President against the regularity of this proceeding ; 
the meeting broke up in confusion, and» Mr. Bentham 
resigned the chair which he has occupied so long to 
the great advantage of the Society. The difficulties of 
the Society began like a slight and neglected illness which 
terminates fatally: before the general body of Fellows 
had time to even realise the nature of the dispute it had 
culminated in an event which it will never be possible to 
look back upon except with the strongest regret. It was, 
however, a matter for satisfaction that the Fellows assem- 
bled last Thursday were anxious to efface this from 
Mr. Bentham’s recollection ; and Mr. Carruthers, whose 
action was the immediate cause which led to the Presi- 
dent’s resignation, spoke with befitting dignity of the re- 
gard he felt for Mr. Bentham’s services to the Society and 
to Science generally, and of bis own extreme regret that 
the course he had considered himself compelled to take 
had led to such an untoward result. 

As to the points apparently in dispute it is diff- 
cult to estimate seriously the position of the dissidents 
from the Council’s action. It is objected that the person 
employed as sub-editor ought not to be a Fellow, or ought 
on accepting the position sso facto to cease to be one. 
But where, it may be asked, can the Society expect to find, 
except in its own ranks, anyone competent for the work? 
and why should there be any more scruple about em- 
ploying a Fellow for such a purpose than there is in em- 
ploying Fellows as printers and engravers? 

As tothe election of a Librarian, what arrangement 
could be more objectionable than for the Soclety at large 
to elect to an office of this kind? How could testimonials 
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, be properly weighed by the members generally, or, the 
fittiess of candidates in any way tested? And when it is 
argued that the clerk and housekeeper, as well as the 
Libratian; ought to be appointed by the Society also, and 

“hot by the Council; thé acme of absurdity in the matter 
seems to have been reached. 

It is quite evident, from what has been said, that 
the Jess a learned Society indulges in legislation the 
better: „What must be called the “opposition” were 
anxious; at the meeting Gn Thursday last, for a farther 
revision of the whole laws of the Society ; fortunately, 
However; the common Sense of the Fellows was against 
them. Sir John Lubbock pointed out; at the conclusion 
of the debate, that none of the speakers had made out 
even a primd facts case for further change. It may 
be hoped, therefqge; that when the technical question of 
the legality of the amendments has been disposed of; the 
Society will enjoy undisturbed peace and quietness. i 

One practical suggestion seems to educe itself from 
what bas been said. The only way to settle miatters of 
dispute of this kind is to have an anthoritative arbitrator. 
If we ever get a mivister to take charge of ofr 
scientific institutions; a legal assessor might be con- 
veniently attached to Kis staff, to act in lieu of 
a Visitor to the learned Sodieties which now possess a 
quasi-official status from being housed at the public er- 
pense. Ifthe points which the dissentients raised in the 
present case could have been authoritatively and impar- 
tally settled off-hand, there would have been no need for 
an important scientifc Society to have wasted a con- 
siderable portion of its session over matters in them- 
selves of the slenderest possible consequente, and abso- 
lutely without importance in a scientific sense. _ 
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THE MOON 


The Moon Considered as a Planei, a World, and a Satel- 
Äis. By James Nasmyth; CE,; and James Carpenter, 
PRAS. With 24 illustrative plates of lunar objects, 
phenom and scenery, and numerous woodcuts. 
(London : urray, 1874.) ; Paar 

HE illustrations to this book are so admirable, so far 
beyond those one generally gets of any celestial 
phenomenon, that one is tempted to refer to them first 
of all. No more truthful or striking representations of 
natural objects than those here presented have ever 
been laid before his readers by any student of Science ; 
and I may add that, rarely if ever, have equal pains been 
taken to insure such truthfulness, Mr. Nasmyth, not 
content with the drawings he has been accumulating 
for many years, bas first translated them into models, 
which, when placed with a strong light shining obliquely 
upon them, should reproduce the ever-changing ‘omar 
effects of light and-shadow. Having obtained models 
which bore this test; he has photographed them with 
the light falling, now on one side, and now on the 
other, to represent the sunrise and sunset appearances on 
our satellite, as observed in the telescope. The result is 
perfect ;.far more perfect than any enlargement of photo- 
graphs could possibly have been, because, by , every 
such enlargement, a softness is brought about, whereas, 
the more powertuk the telescope employed and the mere 
pérfect thé atmosplitric cortditidn’, the moré does the 


mmevenness and sharpness of every lunar detail] come 
out. 

But, though I have given the first place to a general 
reference to the illustrations, I by no means intend 
thereby to imply that the text is of secondary importance, 
In fact, the more chrefully the text is read, the ro 
obvious does it bécome that Mr, Nasmyth has his 
drawings as 2 means to an end; and that he and Mr. 
Carpenter between them have -produced a work which is 
not only a very beautiful and a vety readable ong bat 
one of some importance. From this point of view it 
is to be regtetted that the book had not been published 
a month or two later, as then the authors might further 
have illustrated their subject by a reference to Mr. 
Mallet’s most important paper on volcanic enetgy; which 
has just appeared in the “ Philosophical Transactions” 
—a paper which 4upports the eauthor# views in many 
important particulars, and though it clashes with others, 
if we are not mistaken, a discussion of the question from 
the two points of view presented will ultimately enable 
ug to catry our conclusions further than they have gone 

Again it is not a little curious that another communi- 
cation presentéd to the Royal Sotiety not long ago, and 
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not yet published in this country, may also throw néw 
light upon one at least of the interesting points presented 
to the student of lunar physics. I refer to the working 
hypothesis on which I have attempted to explain the - 
absence of metalloids froni the sun’s reversing layer in 
its bearifg úpon the moon’s atmosphere. 
Before, however, more’ detailed reference to thesd 
points, it is as well to state briefly, for those less conver 
sant with lunar matters, the principal points in which 
Selenology differs from Geology, or rather the principal 
effects which have been produced on the moon in past 
time which differ from the effects which have been pro- 
duced on our planet in past time. i 
First among these is undoubtedly the evidence of vol- 
canic action on a scale far surpassing anything that we 
have an idea of here. Witness craters 74 miles in diame- 
ter; and if the walled plains are accepted as craters, then 
diameters of craters reaching 300 miles, the volcgnic energy 
not being scattered here and‘ there; but making up the 
entire durfate over hinge ardis, 
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Next, after the ttemendous evidence of villcahicity 

ed by the craters and walled plains, come the 

ight stredks which have ever been a puxtle to observers. 

These are seen under various illuminations to radiate 

from several craters for hundreds of miles. Here I will 
quote from the book, p. 133 :— : 

“ There are several prominent examples of these bright 
streak systems upon the visible hemisphere of the moon ; 
the focal craters of the most conspicuous are Tycho, 
Copernicus, Kepler, Aristarchus, Menelaus, and us, 
Generally, these focal craters have ramparts and ifiteriors 


. 
ry 


a 


PA 


oy 


iy 
7 


YY 


Ag 
A 





èl by the sime or highly re- 
a a ce 
able brilliance, especially at full moon ; under other core 
ditions of illumination they are not so strikingly visible. 
At or nearly full moon, the streaks are seeh to ttaverse 
over pldins, mountains, ctaters, and all dsperities; 
holdi their way disregatdful of every ob- 
ject happens to lie thelr course. The most 
remarkable bright streak system is that sireping trora 
the great cráter Tycho. The streaks that can easily 
jndividuali in this group number more than one 
hun while the courses of some of them may be 
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Fic. a —Second stage. The crater ıncreases its diameter 


traced through upwards of six hundred miles from their 
centre of aee Those around Copernicus, although 
less remarkable in regard to their extent than those 
diverging from Tycho, are nevertheless in many respects 
well deserving of careful examination ; they are so nume- 
rous as utterly to defy attempts to count them, while their 
intricate reticulation renders any endeavour to delineate 
their arrangement equally hopeless.” 

Quite different from these radiating streaks are very 
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definite “cracks,” some of which are easily seen with 
moderate telescopic powers, There are, however, a very 
large number recorded, some of which are excessively 
delicate objects. 

Last among exceptional phenomena to be recorded is 
the circumstance that our satellite has no atmosphere to 
speak of : no clouds, no fogs have ever been seen on the 
moon as on Mars, while no effects have been produced 
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Fia. 3.—Third stage. The central cone is firmed by a reduced action 


Af occultations of stars arid planets by the noon such ds 
should be produced did an atmosphere im any Way còm- 
parable to our own exist on our satellite. 

AltHough the most important part of the text cotists 
of am attempted explanation of all but the atmospheri¢ 
phendémeng, muck of it déalf, aid im a very admirablé 
Way, with hmar topograpliy, a perusal of which will be 
désirable beforé thé discussion is taken up, in thé casé, 


gt afl events, of those unfamiliar with the moon’s surface. 
The consideration of the various questions involved is 
pféceded by chapters on the cosmical origin of our system 
and the generation of heat, the result of which was that 
at one time the moon was an incandescent sphere with 
A éddlnig crust, atid ever than if I understand the authors, 
fiers frais rio’ hind attnowpheére (p. 17), for they give an 
answer, of think they dain this sense to the question 
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“ How can a volcanic theory of the lumar phenomena be 
upheld consistently with the condition that it possesses 
no atmosphere to support Fire?” 

_ Inthe chapter on thé cooling of the crust (Chap. IIL), 
-special attention is directed to observations tending to 
“show that cast-iron and even slag and Vesuvian lava 

expand on cooling. This will be new to physicists :— 

“The broad general principle of the phenomenon 
here referred to is thin: That fusible mbetances are (es 
few exceptions) specif eavier e in their mo 
condition a in the solidified state, or in other words, 

` that molten matter occupies less space, weight for wei at 
than the same matter it has passed from the melt 
to the solid condition. It follows as an obvious corollary 
that such substances contract in bulk in fusing or melting, 

.-and expand in becoming solid.° It is this expansion upon 
solidification that now concerns us. 

“Water, as is well known, increases in density as it cools, 
till it reaches the tem re of 39° F., after which, upon 
a turner dete ee is aeiy i to 
co or in other , its nds, and hence 
the well-known fact of ice floating ia eater and the in- 
convenient fact of water-pipes bursting in a frost. This 
action in water is of the utmost importance in the grand 
economy of nature, and it has been accepted as a marvel- 
lous exception to the general law of substances increasing 
in density (or shrinking) as they decrease in temperature. 
Water is, however, by no means the exceptional sub- 





stance that it,has been so generally considered. Itisa 
fact perfectly familiar to iron-f that when a mass 
of solid cast-iron is drop into a of molten iron of 
identical quality, the solid is found to float persistently 
upon the molten metals—so persistently that when it is 
intentionally thrust to the bottom sean ce it rises again 
the moment the submerging agency is wn.” (p. 20). 

There will be many for whom this part of the work will 


possess great interest, but I take it few will accept the 
startling-conclasions drawn from the asserted expansion. 


“ This expansion of volume which accompanies the 
solidification of molten matter furnishes a key to the solu- 
tion of the enigma of volcanic action; and that such 
theories as di d upon the cy of gases, or 
water are at veces eafenuble with recard tothe icon, 
where no gases, vapour, or water appear to exist” (p. 27). 

I will retum to this point presently, but meantime let 
us follow the contracting globe. Messrs. Nasmyth and 
Carpenter quite accept tangential pressure as being the 
only true cause of elevation, and its effect is very well put : 

“ When the molten sub-stratum had burst its confines, 
ejected its superfluous matter, and produced the resulting 
volcanic features, it would, after solidification, resume 
the normal process of contraction upon cooling, and so 
retreat or shrink away from the external shell. Let usnow 
consider what would be the result of this. Evidently the 
external shell or crust would become relatively too lete 


Fic. 4.—Fourth stage. The old crater is noarly filled with lava, leaving tho cone visible m the centre 


to remain at all points in close contact with the subjacent 
matter, The consequence of too large a solid shell having 
to accommodate itself to a shrunken body underneath, is 
- that the skin, so to term the outer stratum of solid matter, 
' becomes shrivelled up into alternate ridges and depres- 
sions or wrinkles” (p. 28). 

The preceding extracts will give an idea of the authors’ 
view of the general phenomena which accompanied the 
cooling of the crust. We have no atmosphere, the crust 
as it cools expands and cracks, and throngh these cracks 
the interior liquid is ejected, and finally tangential pres- 
sure does the rest. 

Now leaving the question of the atmosphere for a time, 
let us compare this with Mr. Mallet’s reasoning. As 
a planet cools, the crust thickens, and the nucleus con- 
tracts ; the crust must follow the nucleus, hence tangential 
pressure and its concomitants, elevation where possible, 
where not possible then tremendous interior motions, 
which motions are converted into heat, which heat -+ water 
produces volcanic activity. Further, the smaller a globe 
is, the more rapidly will it cool, and the more marked will 
the phenomena which accompany cooling be. Hence Mr. 
Mallets hypothesis is competent to explain all the extreme 
development of volcanic activity on the moon by exactly 
similar causes which we know to have gone on here. 


Now as I have said, Mr. Mallet wants water for his 
volcanoes, both here and on the moon, but Messrs, 
Nasmyth and Carpenter will not even allow that an atmo- 
sphere, still less water, has ever existed there. Now here 
I unhesitatingly range myself on the side of Mr, Mallet. 
I believe in an absolute uniformity throughout all Nature 
in such matters. I do not mean uniformity of matter, so 
far as chemical materials go, but of manner. 

Now what is an atmosphere? or to put the question 
more specifically, what is our atmosphere? Is it not a 
residue? We have free oxygen in the atmosphere at the 
present time; had we not very much more before the 
various metals which now existin combination with that ne- 
talloid existed in their pure state? Now how has combina- 
tion been brought about? By exposing the metals to the 
atmosphere and its contained oxygen. Now suppose the 
machinery; the function of which in past time has been to 
bring these metals to the surface, had been a ‘thousand 
times more powerful, would there be as much oxygen in 
the air now as there is? A child can answer this question, 
andit is one of several which might be asked all tending 
to show that it is as unnecessary as it is unphilosophical 
to suppose that there never was a lunar atmosphere, because 
there is only a tenuous one at the best now. I shall not 
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follow this subject out further now becanse it is part of a 
larger one, which deals with the atmospheres and densities 
of all the bodies of our system, and to discuss it at length 
would lead me too far from the present subject ; suffice it 
to say that the enormous atmospheres of Saturn and 
Jupiter and the absence of a lunar atmosphere result from 
one single cause, that cause being if I mistake not the 
chemical constitution of the exterior parts of the solar 
nebula as each planet was thrown off, and the subsequent 
action on each globe. 

To come to details, Whether the walled plains are 
really due td volcanic action or not, our authors offer 
no opinion beyond referring to the hypothesis of Prof. 
Dana, as being the most rational, Dana suggested that, 
as at Kilauea, the lava was simply boiling, and gradually 
extending its boundaries from a centre, so that at lest, if 
the heat continued, a quasi-crater might be formed of any 
extent, That the smaller craters are true craters Messrs. 
Nasmyth and Carpenter take great pains to show, and 
their evidence is of the closest and most satisfactory 
kind. The woodcuts which we produce will show how 
the central cones, which are scarcely ever absent tn tha 
craters we are now discussing, have originated on the 
theory advanced ; at the same time it is shown how, on 
this idea, even when the central cone is absent or the 
crater is filled to the brim, as in the case of Wargentin, 
one of the most curious of lunar objects, the effects ob- 
served may be explained. 

Mr, Nasmyth long ago illustrated the bright streaks on 
the moon by the experiment which he here details, and a 
very striking one it is. He took a glass globe, filled it 
with water, and having hermetically sealed it, plunged it 
into warm water, “the enclosed water expanding at a 


greater rate than the glass, exerts a disruptive force on the, 


interior surface of the latter, the consequence being that 
at the point of least resistance the globe is rent by a 
large number of cracks diverging in every direction from 
the focus of disruption.” 

From the photograph, it is clear that the result is 
strikingly similar to the rays which have Tycho for a 
focus, and on the strength of this similarity the authors 
claim this as another effect of expansion due to cooling. 
I so, however, the experiment with the glass globe is not 
in point. But however the cracks were produced, they 
imagine that thus having them travelling along for hun- 
dreds of miles Irrespective of surface inequality, there was 
an up-flow of molten matter which spread out on both 
sides and turned the narrow crack into a broad streak. 

I trust I have said enough about this book to induce all 
interested in physical problems to peruse it for them- 
selves ; it is altogether an admirable production, and if 
Space permitted each picture even would merit a special 
paragraph. 

J. NORMAN LOCKYER 








A LETTERS TO THE EDITOR 

[The Editor doe: wot hold himself responso.s for opinions expressed 
by his correspondents. - No notice 1s taken of anonymous 
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Natural Selection and Dysteleology 

Fee ey i a criticimg WEL: appeared I Narti, 
Prof. Struthers alluded to a question of considerable interest 
to eroluHonists, vir, whether or not the presence of use- 


less organs “proves too much for -the argument.” * The diffi- 
eal ee a macs and has been well stated by Prof 
Hurley, thus :—' Prof. Haeckel has invented a new and conve- 


nient name, ‘Dysteleology,’ for the study of the ‘ ess- 
neses’ which are observable in Hvi i as the 
multitudinous cases of rudimentary and apperently useless struc- 
tures. I confesa, however, that it has often appeared to me that 
the facts of logy cut two ways. If we assume, as evolu- 
tion: ists lu Sai do, that selest organs atrophy such cases as 
the existence of lateral rudiments of toes, in e foot of a horse, 
place us ina dilemma. For, either these rudiments are of no 
use to the animal—in which case, considering that the horse has 
existed in its t form since the pliocene they surely 
t to have disappeared—or they are of some use to the ani- 
in which case they are of no use as arguments against 
teleology,” &c.+ 
Now it appears to me (as I think it must to all upon adequate 
consideration), that the dilemma thus presented is only apparent ; 
its first-mentioned horn haymg no existence. In other words, 
we can never in any single case be sure that length of time 
would have been cient tọ enable natural ion totally to 
obliterate a useless organ. 
Mr. Darwin, in the ‘ in” and gn the ‘‘ Variation,” has 
menhoned three causes w. 
These causes are Selection, Disuse, and 
Recently he has a fourth 
may be epitomised as the dwarfing influence of im- 
porerished conditions, progressively reducing the average size of 
the useless structure, by means ot freo intercrossing.t I shall 
endeavour to show that these causes are not sufficient to obtain 
the complete extinction of rudimentary parts in all cases. 
Selection may be considered as app only to those rare 
instances in which conditons of hfe may be 
to have rendered a previously useful organ injurious; for so 
far as selection operates in obl a merely useless organ, it 
will be more convenient, for the sake of brevity, to identify it 
with the Economy of Growth.§ Since, however, it is obvious 
that an injurious organ mist pass through the merely useless 
stage before it becomes wholly supp we may dismiss this 
cause without further comment. -~ 
Disuse and Economy of Growth are so much entangled in 
their operation, that It is hopeless to find examples lustranng 
therr separate action. In so far, therefore, as we choose to dis- 
entangle them, we must discuss the question in the abstract. 
Disuse may be left out of the question, so faras its influence 
is due to the principle of inheritance at cosresponding periods of 
life; for, as Mr. Darwin tersely observes, “as most organs 
could be of no use at an early embryonic period, they would not 
be affected een at 
this stage of growth, and would remain as rudimenta.” § It may, 


* Narorg, vol {x p. 83. 
t * Craques and ag 307-8. 
t Natoxg, vol. yn 35 k 
$ I thnk, also, that if the Economy of Growth is really a principle inde- 
pendent of the “ more general prmciple,” viz , the atnrc? influence of “ natu 
Tal selection in conumual! ing to econonitse 
it 
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stretch of be as to the eaire influence of natu- 
ral section. For, the survival of the fittest demands that each individuel 
of this demand 


so to economuse their nutritive when 
fresh occasion requires—~an advan maate fea, from 
the external emineat agency of Natural Selacton. Only in same such 
way can we account tor the tacts of } m cases where the 
adaptive changes teko place immed after tho on of the 
organem alo for an analogous class of wach as tbat of the shells in 
the same species of Mollusca, differing in ther upon the 
and the lec sides af the er. 


mention, 
me not ungpen to queson whether duuzo i the prone 
here us no doubt that dime causes more or 


geverahons—thus 
which reduced it m the 


indrvidual (as wo ceo in disoase), that it could do any more were that life m- 
definitely prolonged? Of course in the case of short-lived animala, whore 
may not have time to exhaust themselves in a mogle 
of inheritance 


operate towards the removal of , 





howerer, be objected that the which Mr that the influence of jnherjtance is not of ynHimited duratign. If ap, 
ha for the eventual 
o a E e cet eee 


wo ‘ 
such mpat be its effect in all. i in the final destructiqn o and as species arp 
We eit rocco oe the Rican of Growth: Pyr iian change, on the one hand we have an explana. 
eae piy umelese, this principle would pat canse {in tion of the fact, T the pe renee of the f 
rapit redpetion, tion, however, 4s ity presençe ceases | type foe its orginal fewer rudiménts do we fmd of’ 
mere is acide Gh ies presen = aad dome less such di eee es ng gee ree 

` is Sg e 
Ey T e te aed pee ete « fact of which the necessary consequence is, that i‘ with species 


i diminishing organ becomes of nainre, organs are so extremely common 
Jena js if bject to the influence of the Economy of Growth. | that scarcely one can be named which is wholly fres from a 


r 
I 
E 
Ẹ 
: 


other words, when the organ reduction: bjemish of thig nature.” Gxoxgx J, Romans 
wie rmiay to the Se tho sna 0 moe i f tH e i . 
D gypilable store of nytrition), that the mappiy of or t The Action of the Heart 
pecan Se O ES “The econatny of Fi HAyING replied to Mr. Gerrod’s critici of my ff Loeongos 
not for the leto or almost complete oblita tion of Animals” (Na vol. ix p. 281), I now wish to 
for iosi topa f cellular tissue show that the explanation by hih of the diastole of the 
op ing s pipu palla of Ha T AEE > giren br 
oth SFE lp 4 ip i it In a recent number of NATURE (vol. ix. p. 28a) T asked 
"i rp ee whether the regimeatary' digi’ of a | MI: Garrod to explain “how the left ventricle of the heart 
consume a relative amot of nutripon a opens after a vigorous contraction in which all the blood con- 
i vue pila.” without ag into d I tained in the: smanicalar cavity. is elected and the ventricle 
Ka eee eae oieaeeny ot converted into a solid muscular mass, if not by a 
` Growth ig: to reduce an which was originally 4 of all its fibres.” He reptes CePA fir wight ft 
l i para gps that the active dilatation of the heart during the 
eal ee pte size as it can an organ which was y en a senye d : ban dur 
SOR ape a oTa Par e ig tet files of the ventricles toel bat the of the 
were in any case sq keen as to afford Selection (3.¢., Economy) 


+ epee fy hence ni on | Tint eae a oi 
_ Ease aie speech fo ams | STAD he ORR mea Bok the it 


. _ditiong have been suppled,—es. impoverished nutriment for an | P 391)- : 
“enormgas length of ume, thin newly added cause affords no far: explanation given by Mr. Garrod of the manner in which 


4 g ities in the corenary Grculation” . . . “for in the 
suggested to me tho probable existence of another cause, having from the body tho inj Gf flnid Into the 


evident we should antecedently expect- to find innumerable ° 

7 catia of ae paris ip tha co ion of rudiments.] Indeed | therefore, within the ee et o bifnmo 
the ificaliy ia to account for that final dhmppesrance of poe eee the ventricles. s is proved 
OTgAls w. i 


1 : postulated 
_ haye taken place. solution is afforded by the exhaustive 


upon until the point of such exhanstion is attained ; but {sit not open to | beart is cut out of the body and tho vessels open. If 
qoeation whethar this point can never be reached atal? It must de renem- | however, the ventricles open and close when the veascls 
Pae ot “distend or open 


poed noariy so groat an extent as it does in the case of species, | ° 
question thus ramed, however, is of no practical importance, it is allowed fieely to escape, it cammot of course act ase dis 
whether or not diruse fe tho cluof exar of atrophy in species, there 33 mo medium. Allowing however, for the sake of argument, 
OMS ava ln a that the flow of blood through the vessels of the ventricles occa- 
7 “ Variation,” vol. p 397- sioned the opening or dilatation of the ventricles, aaa 
~ Genesis of Species,” rat ed. p. 103. for the seme reason, that the presence of the blood within 
AO iio meg pas the collacth act teas rom pene wee from the fact that the blood ls nearly constant 
Will now make it evident thet none such exists below the | {2 virtually incom the 


point at whioh the Kcomomy of Growth ceases to be fot or contraction of Mr. Garrod, I opine, is 
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a e T would 
e the Messe” Les earan a Gas ead vida | raoe ct be warded Uy iho mien aeaa of aae ot 


‘the movements of the blood, and not the converse. 
ee eee are doe to a change of shape in the 
sarcous elements or ultimate particles of the muscular fibres of 
the heart, and in the adult organ can only be effected by a vital 


and alternate elongation and sh of all the fibres composing 
the heart ; the ion occurring during the diagtole and 
ening during sols. Similar remarks arp fo bp made 
of the voluntary h, as gated in my work on ‘ Apl- 
mal L oflon,” are endqwed 
That the opening and cl pf the ventricles of the 
in no wey connected wit he fame of blood bce abe 
sane vi the organ, is prov directly by the’ movements of 
the heart of the embryo. ’ Here the beartopens end closes wth 


time-regulated beat, while yet a mass of celis, and before it 
contains blood either in its cavities or in sty stebslasece. Bat that 
the presence of blood is not 


m, ihe airera and me lcd 
beany ormally d ia the 

F. Garrod Hat Comequenuy not Jet me 

e answering as. to how tho di the left 

Taride is produced e failed to Ai tbat it is not 

effected by the actrow elongation or centrifugal moviments of all its 

J. BEL 'EETTIGAŞW 


Lakes with two Outfalls 


Hayne observed the discussion Intel pee in your 
jal ng feta hr oe VL the 
beg pats such alake by Eo e 
are Canada, miy bo- mtereating to some Oke 
readers. It occurs on the summit of the high Laurentian 
country between Lake Supenor and Hudson’s Bay :— ' 

“In the country from Lake Nip to the Albany 
River, we first followed the Ombabika River to its source, 
which is in Shoal Lake, three and a half miles long and one 
mile wide, lying et a distance of twenty-five miles north-east of 


the mouth of the river. This lake lies due north and south, and 
discharges both ways, the stream flowing northward the 
Albany, called the Powltik River, being nearly as as the 


southern outlet. No occurs on the Ombebike for about 
nine miles before hoal Lake, nor for nearly five miles 
beyond its northern outlet; so that we passed the height of 
land with the greatest possible ease, having had about seventeen 
miles of unmterrupted canoe navigation, from the time we made 
the last portage, in going up the southern side, till we came to 
the first on’ going down on thie oe Shoal Lake has an 
elevation of scarcely ft. over ENEG oe D 200 ft 
above” the sea.”—‘ of Proges ves ra Surysy of 
Saaren bor teal Ho -72,” p. 107. ` GEORGE DAW8ON 
eb. 19 


The Ink of the Cuttle-fiah 


WITH reference to the 
pP of a tie Cephal 
and of a still “one, which 
ewfo 


See the ea hin lord (ues a kde “ Hand- 

book to the Marine Aquarium,” “that the ink’ (which is viscid) 

dogg not generally become diffused through the water as wnting 

ink would be, but x scapended an tha wafer in @ kind of com 
cloud tll it gradually settles down, and is 

a” Now 1 quite think, with Mr. 11 that this the 

aT 


case, it is difficult to percerve how, acco to the 
received opimon, its retreat is covered by the ejected 
scems to me more likely that this discharge is to divert the at- 


ap of masses of 
dark colour in the water, and ss the oun tae cal makes 
his escape. 
Now that public are so general in our great 
towns, it ls much to perce fis ook Cary cermin 


problems in marine zoology may be solved, 
nn toh a W. R HUGHES 





Transmission of Light in a Squall 

On the Admiralty Pier, Dover, during a “‘squally” gale, I 
remarked an occasional jerking or unsteadiness in one of the 
adjacent lights, say two miles off, to one of the coast-guard’s 
men with whom I was talking at the tme, 

To him this was a well-known observation in squally weather. 
At times, he said, two lights could distinctly be seen for a 
second or so; frequently the shape of the light was changed, by 

on, yertically and horizontally. 
© above phenomenon, if not -enli known, might be 
worth noticing tad eriin: your excellent A 
ato to be (om the different 


cei of ie osphere through which a ray of light must 
pes iy rough ae weather ; the being simply 
the persistence of the one seen fore the change 


in position of thé’ray by refraction. 


DR. LIVINGSTONE AND THE CAMERON 
EXPEDITION 


| NATURE for Feb. 26, we expressed the desire which we 
felt, in common with our readers, for information re- 
the orders that have been sent to Zanzibar as to 
psec i of Dr. Li nes body, We now have 
easure in being able to announce that Lord Derby 
aud AE the promptitude and energy which might be 
from a statesman who has always shown a warm 
sympathy for the cause of geography. With the concur- 
rence of the family, hig Lordship has sent a telegram 
ordering the body of the illustrious traveller to be sent to 
England, and we believe that it is to be accompanied by 
one or two of Livingstone’s faithful negro followers. 

The melancholy death of Dr. Dillon and the return of 
Lieut. Murphy, leaves Lient. Camergn alone, to proceed 
to Ujiji, to recover the box of papers left there by Living- 
stone, and to prosecute further geographical exploration. 
Heavy unforeseen expenses obliged Lieut. Cameron, who 
hag proved himself to be a resolute and observant ex- 
plorer, ta purchase stares at exorbitant rates at Unyan- 
yembe, e necessity far providing for the march of 
Murphy and Dillon to the coast, with Livingatone’s body 
and most of his followers, is his complete justification for 
incurring this unauthorised expenditure, and there can be 
no doubt that the Geographical Society will treat its gallant 
emissary in a generous and liberal spirit. Cameron has 
suffered cruelly from fever and ophtbelnia, and he is now 
resolutely onwards in the performance of his 
__ | work—the Soci aac work—in the face of greater difficul- 
ties than were encountered by any previous expedition. 
He carries with him our warmest wishes for his success, 
and the sympathy of every true geographer in England, 


Taus C. INGLIS 











ON THE NEW RHINOCEROS AT THE 
ZOOLOGICAL GARDENS 


| or GLANCE at our list of additions to the Zoological 
ens during the last week will inform the reader 
ae Dga Society has been successful in adding 
to its already unrivalled collection of ‘Specimens of the 
us Rhinoceros still another species, which is ex- 
Ribited for the first time in the Society’s collection, and 
most probably in this country. 
It is well known amongst naturalists that in Asia 
there are to be found two species of Rhinoceros, with a 
single horn developed on the top of the nose. The 
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nl ed! these is the gigantic- Indlan Rhinoceros (2, 
ornis), many ens of which have been brought 

to this country a very fine male example of which is 


. living. in the Regents Park Gardens, In it the skin, 


or shields, making the animal a as if clad in armour- 
plating. Each shield is thickly studded with nearl 
circular slightly-raised tubercles, which look very m 

like the heads of innumerable bolts intended to strengthen 
and retain the shield in position. The folds that surround 


the neck, where it joins the head, are ample, pro- 
EPEA ap of the now so taal ruff, 
- somewhat modified, According to the observations of the 


late Mr. Edward Blyth, the I Rhinoceros is found 
at the foot of the Himalayan hilla, and in the province 
of along the valley of the Brahmapootra, 

The second species of one-horned Rhinoceros is gene- 
rally called the Javan Rhinoceros (R. sondaicus). It is 
found in Java, and in the country stretching from Ma- 
lacca up through Burmah to Assam, It is considerably 
smaller than the Indian species; the shields are not so 
strongly marked, and are not arranged in an exactly 
similar manner, the ginteal shield not beg completely 
divided into two by a transverse fold situated half-way 
down it; and the middle neck fold, instead of running 
backwards on each side before it reaches the spine, 


crosses the middle line, and so divides off a dle- 
shaped shield, which is median, and as d from 
- before backwards as from side to side. The fold which 


surrounds the neck is also much less significant, and 
the head is narrower and less formidable in aspect. The 
tuberculation of the shields is more slightly marked, and 
each tubercle is proportionately smaller in diameter. 

It is a specimen of this Javan Rhinoceros (R, 
sondaicus), a. SEEE full-grown male from Java itself, 
_which the Zoologi Society has succeeded in p ; 
» and which is now exhibited in the same house as the 
_ Indian species, so that every ity is at last afforded 

for a more minute study of the differences which will most 
probably be found to distinguish the two species. 
The other species of Asiatic Rhi namely, the 

Sumatran Rhinocesps (R. sematranus the- Hairy- 


eared Rhinoceros (X. fasto#s), are both two-horned, and 
. have been divided off as a separate genus, that of Cera-: 
- forkinus, by Dr. J. E. Gray. The is not divided 


into shi and is thinner than in the one-horned species, 

The type of the Hatry-eared Rhinoceros, the 
`. only example known, is now living in the Zoological Gar- 
‘dens, About a year ago the Sumatran animal was also 
represented, and rumour says that the gap caused by its 
loss will not be long unfilled. 





‘NEIL ARNOTT, M.D., FRS. 


E have this week to record the death of this well-knqwn 
„man of science, which took place at his residence 
in Cumberland T Regent’s Park, on the 2nd imst. 
He was born at Arbroath in May 1788, and had conse- 
quently reached his cighty-sixth year. Ñ 
While Neil was yet young his father died, and 
the family rem to Aberdeen, Neil went to 
the Aberdeen Grammar School, being there with 
ee SPERE so well in the one thing 
then t, Latin, that he gained a bursary by a compe- 
tition m Marischal which he entered in 1801. in 
his third year he came under Patrick Copeland, Professor 
of N Philosophy, renowned for his admirable course 
of lectures, and especially for his of experimental 
illustration, Arnott was one of Copeland’s best pupils, 
and afterwards turned to full account the careful notes 
that he had made of the lectures. on ae 
- He the study of medicine iù and 
in 1806 he went to London tó prosecute the study. 


gencies, of whatever kind. N 5 
. On his return to England, in 1811, he settled as a medi- 
cal- practitioner in London. He was the, chief medical 
adviser to a colony of French who settled in 
Camden Town, also became i i to the French 
and Spanish Embassies, his fluency in semg 
him in good stead. It was about 1823 that he fret tum 
to account his studies in natural philósophy, by giving in 
his own house a course of lectures both on the 
subject and on its applications to medicine. These lec- 
tures formed the basis of the “ Physics,” the first volume 
of which appeared in 1827, and gained for the author an 
instantaneous and wide- reputation, The first edi- 
tion was sold in a week being reviewed by the Times.. 
In a few years five editions were exhausted, and the work 
was translated into all the lan of Europe. The 
freshness and po character of his style recommended 
the book to the general public, and did not prevent its 
favourable reception by the highest scientific authorities ;- 
Herschel and Whewell both gave emphatic testimonies to 
its accuracy and originality. The author was thenceforth 
recognised as a man of science and an inventor of no 
mean order. -His practice as a physician was ed, 
and he became a Fellow of the Royal Society. On the 
foundation of the University of London in 1836 he was 
nominated:a member of the Senate, and in 1837 he was 
named Physician Extraordinary to the Queen. 

In 1838 he published a treatise on warming and venti- 
lating, and in this he described the stove since called by 
his name. He introduced the water-beds, and made 
many other useful lications of physics to medical and 
surgical ice. or many years he had withdrawn 
from medical practice. He had a large circle of fnends 
in and ont of the profession, His conversational powers, 
his large range of scientific knowledge, and his geniality 
of manner, will be long remembered by those who now 
regret his loss. WE 





OZONE* 
IL 


GOME ef the properties toss Dive pilare 
to. At the common tempereture of the t may 

bo preserved, if dry, for 2 very long time in pealed tubes, but by 
slow degrees it becomes 
This conversion 
maised, and dr 23 
for 1856, p. 12). 
has 


for an almost mdefinite period in sealed glass 

i as it appears to me, forms a new and 
closer link than any hitherto observed between a purely mecha- 
nical action and a chemical change. : 
Ozone is a oxidising agent. It attacks metallic mer- 
cury and silver with great energy, and converts them into oxides, 
The experiment with 1s very striking, and is a delicate 
test for ozone, either in ths or moist state. A fow bubbles 
S An Acree Galivorod beore the Royal Boolsty oe -po 
December by Dr- LL D , F.R 8, Honorary F of 
the Royal TH aL Gideon base ke) 
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wale pa Sr he 


taking away 





not more than z},th of ozono will alter 
characters of iad 
lustre and converlty of the metallic 


and the mercury to form’ an adhering mirror to the 
surface of the vessel in which it is contained. If oxone in 
a diluted state is slowly passed through a tube filled with silver 


leaf, the metal will be oxidised to the 


‘metres, but the oxidation will not farther, the 
Caon reece ee ely Pee result is dus 
to the catalytic action tho portions of ich are first 


formed. e a T a a this case 
that, in a glass-tube through which many litres of electrolytic 
czone had reca pried, the mcregse in weight from the formation 
of oxide only amounted to a scarcely appreciable fraction of a 


Ozone is absorbed by ofl of ofl of lemon, and other 
ace ols These olls have also, ike phosphorus, the power 
of changing eae r oe Cea a 

that if oil tine is shaken for some time in a flask 
Filed with aug or Gs pen, the ofl will acquire ozone p 


Ozone decomposes tlution of iodião of pouin, 
the iodine, whi UAE EEANN EPE S ET TE 
If the achon is continued sufficiently 


compound with 
lang, the free iodine from the formation of iodate of 
potassium and the solution becomes colourless. Reddened litmus 
per moistened with a solution of iodide of potassium is turned 
when to the action of ozone, in ence of the 
caustic alkali formed by the decomposition of the salt. In em- 
pl this test it will often be found ad to remove 
the free iodine by washing the paper with alcohol This 
form of the iodide of test has been proposed by Housean 
for the discovery of ozono in the atmosphere. Oxone produces 
other reactions of 2 similar character which it will be sufficient 
here barely to mention, Paper moistened with sulphate of man- 


ganes becomes brown when to this zgent from the for- 
mation of the hydrated peroxide. Solutlons of thallous oxide 
aré in like manner Cone iad Mto the Orem permits Dee |se 
sulphide of lead into tho white the yellow ferro- 


cyanide of potassium into the red salt The action of ozono on 
tmeture of which it turns blue, was made a subject of 
pais y by Schdnbein. 

bleaching properties of ozone are highly characteristic 
aid tare strats et deaf ioe t deprives indigo 
of its blue colour, con ite cena and bleaches 


us and other — colouring matters. Attempts 
een doe made to apply tais 


property of ozone in the arts, and 
pane to the of eee rie bleaching of linen. 
thas been even stated that these and other applications of orane, 
as a decolorising or bleaching have been successful; but 
the results of my inquiries ‘on point hare, I regret to my, 
been unfavourable, and it remains yet to be seen whether this 
singular body can be made subservient to the geara! tel grad 

o 


life. For the preparation of ozone on the from 
ordinary air, a modification of the tube-generator of Siemens has 
peen, Proposed ene ee jent and powerful in- 


CPi not detain the meal Body to ghia Scene or 
properties of the pro body to which Schonbein gure 
the name of antorone, He conudered this body to be 


or inactive aes 
by the union of orone and entozone. 
These views have not been by recent tions, 
which leave little doubt that the antozone of Sch is 
identical with the peroxide of hydrogen of Thénard. From 
ozone the ide of hydrogen can be readily distinguished by 
the solubility of the latter in water. 

Soon after the discovery of Schonbein having observed 
that the arr of the country frequently coloured a delicate ozone 
test-paper In the same Fe cece Sle inferred that 
ozone 1s a nurmal constituent of our atmosphere. He concluded 
that the amount of this body present in the air is different in 
different localities, and in the same locality ut different times, 
end with great boldness he attempted to connect its or 
abeence with the prevalence or rarity of certain catarrhal affec- 
tions, A new field for investigation was thus opened up, which 
has been assiduously cultiva by a large and zealous band of 
observers Paoro rotering however to incr gig adi yar 
n briefly to allude to the present state of our wiedge 
regarding the existence of ozone in the atmosphere. 
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tassium and sub-oxlde of thallium 

although more slowly on the latter; and that the thallium 
peper, which has been coloured brown by the air, behaves to- 
wards reagents in the samo manner as that which has been ex- 
posed to artifical orone. From these facts he infers that the 
active substance in the air is neither peroxide of nitrogen nor 
sulphuretted hydrogen. He further states that the atmosphere 
never contains free nitric acid, althongh nitrate of ammonium in 


small quantities is present; and that neither chlorine 
nor bromine can be in the fres state in air, on account of 
their for h Hourean also maintained that the 


existence of ozone in the gir was proved by the alkaline reaction 
of lodide of poteratom paper, which had bem’ decomposed by 
e atmosphere. experiments and egus 
ments of this kind were sufficient to give probability to the view 
that the active substance in the atmosphere which produces these 
reactions is orone, they were # the same time far from conclu- 
sive, and some of the ablest chemists of Europe acco ly 
considered the doubtful, whileeothers attnbuted 
effects observed to the presico of. oxidising agents altogether 
different from ozone. mill ony cite on this pomt the opinion 
of M. Frémy, whose researches in conjunction with M, Becquerel 
on ozone have been referred to. ‘' Without den 
he remarked at a meeting of the Acedemy of Sciences in 1 1805, 
‘the importance of the indications given by the paper of 
Schonbein, ór by that of M. Houzeau, I do not find that these 
reactions demonstrate with sufficient certainty the emstence ot 
atmospheric ozone, I am of opinion that the presence of ozone 
in the air must be established ative by dncantatable erpen: 
ments ” 

OEE T mado a mtot peta whiti. had. contem. 
plated ii before for the pampose, it le, of finally 
settling t question. I proposed was 

prs Sameer aie addition to the power of decomposing 
ichtied cf dia aR L cota athe salts, the 
active body in the atm the other properties of 
ozone, some of winch are highly distinctive. Tho inquiry was a 
delicate one, in consequence o minute quantity of the 
active body mua is present, even under the most favourable 


eae atmospheric air, The results of this investigation 
Ee tenia Ge Ayer n an 
Bh Royal Society ” for 1867. (1) By passing a stream 
he which gave the umal reaction with 


for some hours over the sur- 
the metal was distinctly oxidised. 
(2.) The ozone reactions disap when the air was passed 
tarongh a tube. contebing of dry oxide of manganese, 

The experiment was continued, till 8o litres of air had traversed 
the manganese tube without producing the slightest discolora- 
tion of a delicate test-paper. (3.) But the crucial experiment 
was to ascertain whether the active body in the air loses its cha- 
or is destroyed, at the same tem 


ae facet a Ukab 


gare ozone reactions, was passed through 
z globalar glase vessel (Fig. 5} covered with wire gauze, of 5 litres 
capacity, snd afterwards a U-tube I metre in 

whose sides were moistened Intemaliy with water while the tube 
itself was kept cool by being immersed in a of cold water. 


After tra the globular vesel and the moistened U-tube, 
tho air was bioen ora a of delicate test-paper, in order to 
ascertain the or ce of ozone. the atmo- 
spheric air was drawn ee a aniona rete 
by means of an aspirator by , the iodide of 
potassium Wee reddened in two or three minutes, 


paper 

provided no heat was applied to the glass globe. But on henting 
the air as it passed through the globe, to a temperature of about 
260° C., not the slightest action was need on the paper, 
however long the current of air continued to pass. On the other 
hand, when air free from orone, but containmg traces of chlorine or 
of the higher oxides of nitrogen, was drawn through the appara- 
tus, the test-papers were equally affected, whether the globe was 
heated or not. These experiments have since been successfully 
repeated by Dr. C. Fox. 

The identity of the active body in the atmosphere with ozone 
we may now assume to be established beyond and ihe 
accuracy of Schonbein’s views on this subject to ly con- 
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proportion in which it ed = bon 
ú i sts, eren w 
ca can be easily discovered by any of 


af th metio paper 
Theaction of the diffused Hghtof day 
on the paper is rarely after so short an bat 
this source of error can be eamly avoided by enclosing the paper 
in a hollow cylinder of wood. 

Although with the experimental resources now at our com- 
of ozone at any 5 


defined by numbers ; and in this 
% source of error, as there 
can be little doubt that a large but unknown pert of the orons in 
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Ozone is rarely found in tho`alr of large towns, unless in a 
suburb when the wind is ‘blowing from the country ; and it is 
only under the rarest and most ons that it is 
found in the air of the largest and best 

by smoke and other imparities 


apres cae ere et i= of 
ations oxone ce or absence 

epidemic disease ; and since this was first 
observations 


Can- 


marked 
has been d 
On the that no con“ 


The permanent absence of orone from the alr of a 
may, however, be regarded as a proof that we ere breathing, 
air, Its absence 
3 towns, and of large rooms, even in the , is 
probably the chief cause of the difference which every ane | 
when he breathes the air of a town, or of an apartment however 
i and afterwards inhales the fresh or orone-containing 


The 


two in: 


EB 
i 


B 
May to September, 


forty experiments conducted from 1857, to 
find the effects of oxygen and ozone on different ani oa 
follows. Tho respiration for a very short time af cons 


ozone for thirty seconds kills small animals, some d; after 
in good IRA Eek py paelan ia alone fi Pi 
or or - 
seren hours, the carbonic acid Pmt di the . 
ment, Death is not due to the closure af tho glottis, it 
Occurs when a r has been made in 
Ozone causes by ucing intense of the 
langa mihe ysema, and distention of the pice lees 
heart wi or coagulafed attend 
convulsions. if ceca Dael fed dllnie fees AN 


formati ann ha tek after th aA a 
on o eart, ovon ey have 
in health for some days.” i ‘ 

are the conclustans ila Mr. Dewar and 


is found to be in a venous 
lation nor the reflex activity of the 


, promises to yield a valuable 
knowledge. , 
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THE COMMON FROG* 
XL 


"THE eye of the frog is a beautiful and brilliant object, 
and relatively large. It is furnished with two ids, 
put, unbke those of man, it is the inferior one which is the 
more movable. In addition to nan 5 is Cama h a 
third id, called the victitating eyelid, whi 

to ania which may be seen (1f watched for) so fre- 
quently and rapidly to cross the eye of birds, eg. of a 
hawk. 





This structure, however, is no mark of affinity to birds, 
asit is one which age gra when wanted, in widely dif- 
ferent forms, Thus we find it in the whale, że. in the 





highest class of the Vertebrate sub-kingdom, and in cer- 


tain sharks, #¢. in the lowest class of the same, 
Eyelids do not exist in all members of the 
Even in its order they are extremely minute, in 
* Continued fom p 307. 


s class, 
tpa and 


Dactyletkra, which have very small eyes. In Amphiuma 

are completely wanting, and in Proteus and in the 

7 bile the minute o a are e perea with the 
ordinary unchanged skin of the h 

The eer of the frogs class presents us with the inci- 

pient conditien of that part as an organ destined to re- 

spond e sonorous vibrations conveyed to it by the 

erè. : 
In man the internal ear (enclos:d in the densest bone 





Fra, 76,—Soection of heart. «and 4, ings of the auricles into the 
tricle; 6 opening of the sorne bulb mto he ventricle. eg 


of the skull, named, from its density, “ petrous °) is a very 
complex organ. The aperture, surrounded by the folds 
of the external ear, leads by a canal towards a cavity 
called the tympanic cavity, which cavity is shut off from 
the exterior by the tympanic membrane (or drum of the 
ear), which stretches across the canal at a considerable 
distance from its external aperture. On ghe inner side of 
the tympanic cavity le the convoluted tubes (richly sup- 
organ of 


pin with nerves) which constitute the 
earing or in ear, 





art respiratory 
2, aortic trunks going to form th~ great dorsal aorta ; agfa, carotid 
gland ioterrupting the of blood Into 4, the bngual artery, amd c, the 
caroud artery. 


Although the tympanic cavity is shut off from the exte- 
rior by the tympanum, it nevertheless is not alt er 
shut off from the exterior, since it communicates with the 
back of the mouth by a long and narrow canal termed 
the Eustachian tube. t 

It is the existence of these Eustachian openings into the 
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` ear from the Sap oE it people when intently 
listening to keep thelr mouth slightly open. 

In the frog there is no such external canal, but the 
tympanum is plainly to be seen in the way already de 

j gn the side of the covered only bya Mighuy 
’ { portion of the skin of the body. The E i 
tube, however, still exists in the , though it is short 
and wide, and the opening of each is to be seen on one 
side of the back of the mauth. 

This condition of things, however, does not exist in all 
the metnbers of the s order, still less of his class. But 
in Protens, Siren, Pe PEEN there is no lara 
cavity whatever, and the organ o sane is simply im- 

: bedded in the skull, and probably responds but to sonorous 
vibrations conveyed to it by the denser aquatic medium, 
and not at all, or but very imperfectly, to those of the 
atmosphere. 

In the ordinary efts we fill meet with an Eustachian 
canal, but the tympanum is absent, 
~ In the frog’s owg, order, as in Pelotates and Bombixator, 
wemay fail to find any tympanum, while the Eustachian 
tubes are all but obliterated, being reduced to the most 
minute dimensions, 

Another condition, however, may be presented which 
offers a singular contrast, and is the more remarkable from 

the widely separated geographical situations of the forms 
which tit In the South American Pita, as well 
as in the South Afmcan Dactyletira, the two Eustachian 
tubes ‘run to er and open at the back of the mouth, by 
a median and common 

Strange to say, this is the very condition which exists in 

birds, though most certainly it cannot be taken as any 
sign of affinity, In the crocodile these tubes have also a 
“common opening, but, unlike birds, each tube has 
also its own lat opening into the throat, so that there 
` come to be three Eustachian openings. 

“.> Can the resemblance between Pipa and Dactylethra in 

this matter be taken as a serious indication of genetic 
affinity, in spite of the wide, deep, and probably ancient 
Atlantic which rolls between the two ies now? 

This is a question which cannot confidently an- 

. swered, seeing in how many other instances structural 

arities have evidentiytiad an independent origin. 
evertheless, the fact that these two agree in 
the small size of the eyes, rudimentary ids, and vastly 
expanded sacral transverse process would seem to point to 
some ancestral and fundamental relationship. If so, how- 
ever, it is remarkable that no other such forms, or no 
“intermediate ones shoald have been preserved, seeing that 
neither kind can be of having migrated to its 
own habitat from the existing habitat of the other; and 
therefore that forms similar to that from which we may, if 
we please, conceive both to have been derived must have 
had a more or less widely extended geographical distribu- 
tion and have-been numerous in order to have given origin 
to genera in many respects so different as the two in 

question, =~ 

The Circulation of the Frog 


Nok on y ereny anil, en Dne, uires, 

in order to carry on the functions of life, to in 

some of the us elements of its body with paas of 

the medium (air or water) in which it happens to live. 
Another function of extreme generality is that of con- 

veying to all the parts and organs of the body nutritious 

matter for their growth or for the, ir of those destruc- 

Ite 


tive effects waich the processes of inevitably produce 
in them. 

In all members of the highest sub-kingdom of animals 
(£4. in all Vertebrata) these of gaseous inter- 


and nutrition are effected by means of closed 
along which the stream of nutritious fluid (the 
blood) is continually ‘carried in a définite and constant 
pqp puring some or other part of that course the 


Pe oe poe favourable 
to the Tea HEN d parting with car- 
bonic acid gas and optaining in its place an increased 
mappi of f blood enation ig termed respira 

process o n ig = 
tion, Sna ie orrara which rabiar it are termed respira- 
tory or breathing organs, Such organs in man are the 
lungs. The central organ of circulation in man is, as all 
know, the heart, which is a muscular organ, divided jnto 
four or cavities. : r 

These cham are called “ auricles” and “ ventricles,” 
and there are two of each—there an auricle and a 
ventricle on the right side and also on the left. 

Blood that has performed its nutritive functions, and is 
therefore charged with carbonic acid gas, is called venous 
blood, and is conveyed by the veins to the right auricle, 
whence it passes -into the right ventricle, which sends it 
to the lungs for purification, i 

The oxygenated, or arterial blood, is returned from the 
ings to- the left auricle, and hence it is directly trans 
mitted to the left ventricle, whence it is driven 
the great artery (the aorta) into other arteries, and so dis- 
tributed all over the body. The aorta passes downwards 
T ent OF Foe Dacre One, FUENTE aa ie care 
aorta, Before turning downwards, however, it gives o 
great arteries to the arms and head, the carotid arteries 
carrying blood to the latter. ` 

Now ıt is veřy important that the blood should not 
proceed in a direction the reverse of that indicated, and 
to prevent such misdirection, or regurgitation, special 
valves are placed at different openmgs; these valves 
freely allowing the blood to flow in the proper direction, _ 
bar aadtaniy opposing an effectual obstacle to a contrary 
ax: : 


The open of the auricles into the ventricles are 
guarded by vaives, as is the opening of the ven- 
tricle into the and that of oe ae ventricle into 
the artery to the lungs. - 


The valve which guards the entrance into the .right 
ventricle is called sri and consists of three flaps 
attached by delicate tendinous cords in such 2 way as ‘to 


hinder the ten backwards of the flaps into the right 
auricle, and so wing the blood to flow back into 
chamber. 


The valve which guards the entrance into the left ven- 
tricle is called snura? (from a fancied resemblance to a 
bishop’s mitre), and consists of two flaps. The aperture 
leading from the left ventricle to the aorta is guarded by 
three crescentric flaps—called the “ semtiinar”™ valves of 
the aorta. - i 

In man the whole of the blood is sent to the lungs for 
poiana doing acli. drai pi Tus mos important 

uid, and every is supplied with blood. 

If in any the process of purification is incom- - 
pies it ge me peed desirable that these organs of the 

y, the functions of which are the most im t 
should be supplied with that part of the blood which is 
pure. This considération eminently applies to the brain, 
the director and controller of the entire body. š 

Now all birds and beásts without exception, share with 


man this perfect aëration of the entire b e whole of 
the blood in the classes Mammalia and Aves g parified. 
in the lungs before being distributed to the body. 


The conditions by which the frog, at the various stages 
of its existence, oxygenates its blood and ditects the puri- 
fied stream in the most desirable manner, are curious and. 
instructive, 

It is generally known that the lower air-breathing Ver- 
tebrates {Reptiles and Batrachians) have the heart less 
completely divided than in the higher classes, so that the 
oxygenateu (or arterial) blood and the unorygenated (or 
venous) blood become mixed in the single or imperfectly 

ided ventricle, 

It might well be supposed, and in fact has generally 
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been so, that in animals with a heart 20 imperfectly 
divided, the blood sent to the 1 would be necessarily 
a mixture of venous and arterial fuid, and similarly that 
the blood distributed by it to all the organs and parts of 
the body is alike a mixture of pure and impure fluid. 

In fact, however, this is by no means and in 
the frog, in spite of the reception into a single ber 
of both venous blood from the body, and of arterial blood 
from the lungs, special mechanical arrangements effect 
such a definite distribution of the two sorts of blood, that 
the unoxygenated fluid from the body is sent to the 
purifying nl aaa surfaces (lungs and skin), and that 
The poro Srpen blood alone goes to the head and to 
the brain. 


For the detection of this beautiful mechanism, we are 
indebted to the careful investigations of Ernst RBrūcke.* 

The heart of the frog consists of a right and left auricle 
(divided by a delicate septum), both opening into a single 
ventricle, From the latter an aortic root (bulbus 
ae ) which gives rise to three arterial trunks on each 

The first of these, or carotid trunk (1), ends in 
an enlargement (a) termed the carotid gland, of spongy 
stru which gives rise to.two arteries, one the lingual 
(Z), the other (c), the carotid which goes to the head and 


The second, or systemic trunk (2) meets its fellow of 
the opposite side beneath the spine, and thence passes 
backwards as the great dorsal (in man descending) aorta, 
giving off arteries to all parts of the body. 

The third, or pulmo-cutaneous trunk (3) ends by 
dividing into two arteries. The anterior of these 39 goes 
to the skin (which, as we have seen, is in the Frog an 
paren agent in respiration), the posterior one ($) goes 
to the lungs. 

The heart itself is of a more or less spongy texture, but 
the main cavity of the single ventricles open at its extreme 
right into that of the aortic bulb (c). close proximity 
to the opening are the openings from the right (5) and the 
left (a) auricles respectively. 

The aortic bulb is constitutionally divided by a mov- 
able septum (Fig. 77, s) in such a way, that the 
on the right side of it leads to the carotid aa iene 
arterial trunks, while the passage on the left side of it leads 
to the third pair of trunks—namely, those ending in the 
pulmo and cutaneous arteries; moreover, there is a 
valve in the first of these two passages which tends to re- 
tard the flow of blood (v). 

The consequences of these arrangements are as 
follows :— 

When the auricles contract, the venous blood from the 
right auricle (RA) is sent into both right and left pass- 
ages of the bulb, but by the action of the valve (v), and 
by the structure of the carotid gland, the blood is checked 
on the right side (s#), while on the left it runs freely into 
the pulmo.cutaneous trunks (7 and Ø), and thus the respi- 
ratory structures receive unmixed venous blood for punfi- 
cation. ‘ 

* As the lungs get go with blood, the resistance on 
the two aides af the pies of the bulb becomes at first 
equalised and soon becomes the greater on the left side ; 
then the is forced over to the left, and the blood, 
now mixed with pure blood, flowing in from the left 
auricle, flows freely along the systemic arteries (2 and 2), 
The obstruction of the carotid glands (¢ g ) bag the 
est and the last to be overcome, the carotid and 
Bngeal artine (c and /) receive the very last of the blood 
t, namely, which coming from the left auricle is 
purely arterial—and in this way oxygenated blood only is 

su lea to the head, sense o and brain. 
t should be borne in mind that in order to develop 


“B xur Anatomie und Physiologic der Gefis- 

a the voluma of the ‘‘ Denkechriften der Mathematisch- 
atur-wissenchafttichen classo der Kaiserlichen Akademie der Women- 
schaften ® Vienne! 1852. 


this most beautiful and complex apparatus, the co-or- 
dinate development in due proportion of these beneficial 
obstructions and checks must have been simultanecousl 
effected in order that their purpose should be duly served, 
In other to account for its formation by an inde- 
finite series of minute happy accidents seem to 
require such a successive occurrence of coincidences as to 
become an improbability so great as to be indistinguish- 
able from impossibility. 

St. GEORGE MIVART 

(To be continued.) 





THE “CHALLENGER” EXPEDITION 


BERMUDA 


FROM the two visits made by the Challenger to 
Bermuda we learn a good deal about the vegetation 
of that island. Along the coast, which in some parts is 
irr and rocky, and in others a sandy nature, 
frequently with heaps of drifted sand, may be seen in 
abundance a species of Toriai low shrub belonging 
to the compositeæ, B. ardorescens D.C. being common in 
the West Nodian Islands, and noted for having both 
rous and silvery leaves on the same plant, as well as 
¢ two forms on separate plants. In close proximity to 
the Bory ichia was seen Tonrnefortia gnaphalodes R.Br., 
a Boragineous shrub from 2 to 6 feet high, with white 
flowers and downy leaves, and bomaa pes-catra Sw. 
with its long stem, which uently creeps to 100 feet or 
more, and its purple flowers. In the crevices of the rocks 
grow Euphorbia glabrata V., a shrubby glabrous plant 
common to the West Indies, and on the shores of Florida, 
Honduras, &c. A species of Tamarix is also abundant, as 
well as C erectus L., and Coccoloba uuijera Jacq., 
known ın the West Indies as the seaside grape, from the 
violet-coloured, pulpy acid-flavoured peiranth ; an astrın- 
gent extract like kino is likewise prepared from the bark, 
and the bark itself is used for tanning leather. 


Many trailing plants scramble about on the sand dunes, 
assisting to bind the loose sand together. Amongst the 
most important of these is a hard, prickly probably 


a species of Cenchrus, Cakile equalis L.’ Her, a singular 
cruciferous plant allied to our Sea Rocket, and a ies 
of Scævola. The Mangrove (RAtsophora mangle L.) oc- 
curs in swamps similar to those which have been so often 
described by travellers; but Beside the true mangrove 
swamps, there are others occupied by trees of Avicenna, 
A niidi Jacq. being known in the West Indies as the 
black, or olive mangrove. 

In the peat bogs, or marshes, which are surrounded by 
low ranges of hills, the most striking character of the 
vegetation is the ferns ; species of Ossauada are abund- 
ant, as well as Pésrts agutiina L. Some of the marshes, 
however, have their, special character of fern se Se 
some species,as for instance Acrostichum aureus L. (Chry- 
sodinm vulgare Fee), being found only in particular spots, 
The Junipers (Fusterns bermudiana Lun.) also thrive 
in the marshes, but none of the trees at present standing 
approach in size those that are occasionally found below 
the surface. These large trunks usually lie at a depth of 
about two feet. The average diameter of the trunks of 
existing trees may be taken at from two to three feet, and 
these are mostly unsound in the centre owing to the 
marshy ground in which they grow. The est known 
living trees in the island measure respectively fifty-nine 
inches and thirty-nine inches in diameter; the is 
hollow, but the second is apparenti sound. Amongst 
other noticeable marsh plants are Myrica cerifera bun, a 
shrub the berries of which, in Central America, yield 
wax from which candles are made, and Rhus roxico- 
dendron L., the Poison Oak of North America. 

In the fresh-water ponds or lakes inland, some of which 
are a quarter-mile long, and often are in close contiguity 


370. NATURE [Mar. 12, 1874 
marsh, th the waters be | Wh ider th 
Lea ‘by the pert Wee axe mid ts te aa ae costa | ana tae: age tn the Ee GEOL Che aes oe ee 


periods, occur abundaricé of conf alge, 
as well as a species of R In the shady danip 
hollows, at the entrances of the caves, is usually séen 4 
PRETINHO IATE asasine aiid coltee trees pond A 

features of the indigenous vegetation of 
ins islands’ are the Junipers, Lastana camara L., @ 
Wer acecensehad hich. pis tides misses GAA 
the Oleander, which also grows in abundante and is used 
for hedges. A few trees of the Date and Cocoe-nut 
palms may occasi be seen, but their fruit produce 
isnot sufficiently abundant to be of any importance, One 
of the greatest pests in the island in the form of a weed is 


Leucana glauca Bth, which sends down its tap roots to 
a great and is difficult to eradicate. It is a legu- 
minous and in its native state forms an orna- 
mental tree, 

The least cultivated part of the island is at Paynter’s 
Vale, where orange and lemon-trees luxurlate in their 
wild state, From the prevailing dampness of the atmo- 
sphere all over the island, a species of Nostoc abounds 
not only in the caves and on the récks near the gea- 
Aor, Dat ale amongst Ie FOBAE presen Awas Out 
of about 160 flowering plants collected in Bermuda 
Morus rubra, Hibiscus arborea, and Chrysophy llum cainito 
are the only three that do not occur in an utely wild 
state, Perhaps not more than roo are true Bermuda 
plants. Many of the plants of the island were no doubt 

brought from the West Indies by the Gulf 
Stream, or the cyclones, The presence of American 
lants is perhaps to be traced more to the migfations of 
finds irds, which come in large numbers, more the 
American Golden Plover. again, to account for the 
ce of other plants, there 3 e an E AEA 
ortation of quantities o o 
PAEA from Madeira aod potato seed from 
America, with which otier bendi are no doubt, constantly 
introduced, wrecks, also, which occur on the coast, 
are probably fruitful sources from whence new plants 
arise; as a proof of this, it is stated that a vedsel with a 
cargo of grapes was recently wrecked and the boxes of 
grapes washed ashore, the seeds of which, being saved, 
were sown, and produced an abundance of young plants, 


and rinġte 


INDUSTRIAL CHEMISTR Y 


THE Society of Arts Tengt be B Puaer 
ciency every year, “lengthening co an 

Hf her stakes ;” E gata 
Section has been added, which we believe will be pro- 
ductive of much cal benefit, Atthe o g of this 
Section on the inst., the chairman, Dr. Odling dling, gavea 
valuable and interesting address, which, by. the courtesy 
of the secretary of the Society, we are able to present to 
our readers :— 

I_ have been desired by the Council to say a few words 
at this introductory. meeting on tht importante of In- 
a Cea any 0 oan ao eee Yo 
a theme which requires no ad sho 
the pant of anyone and T aza aad f'woald be at tedious 

told tales. “If we lock at the objects with which 
we are surrouided and consider how very few of them 
are ina state in which they are Oe ee 
we shall find that the metamorphoses to which cy have 
been subjected are essentially sally. chemical ones ; that is to 
say, wherever we find one kind of matter in nature, and 
somehow or other the matter is turned into another 
kind of matter, we submit it to a chemical change; and 
how very few indeed of the different kinds of matter with 
which we are surrounded are really in their primitive 
forms. When we have mentioned wood and stone, I 
mean building stone, we hive mentioned almost all. 


Sp whieh adore Hine back cal te Gh e form o 
vzgo and’ memng. or if asf look at ne te of oat 
Tooms, which was o estone, which has ralan 
gone varied metamorphi ae ye more partic 
might direct yore attention to the m cal i 


a ah 

ironstone—all sear ae o; o: 
soe pboms te which we ect the di 

objects, an so change one q of matter into another. 
ane ae these ni ea of aun ee a cheaical 
ere are some ich we more priae 

apply | the name of chemical manufactures. n fealty, a 
brick is as much a product of chemical change; it was 


fed Ge a eee ines or cheat now is, but was pro- 


oe osition of its 
dn we og ee 


more particularly called 
chemical mantfactures, the production of which is con- 
ducted in works 


which called chemical works, are 
those in worka which age called chemi and T think T 


y I 


need have no hesitation in sa that these works 
have proceeded to a evelopment in 

country than in any'o e ATA the fact that 
among the constituents received and metamorphosed by 


these works are many which are of fòreign extraction, 
more icularly the pyrites, or other sources of sulphur, 
and the manganese or other sources indirectly o 

chlorine man at these works. And we see, that 
in the course of lectures which ine been provided for 
us, three haye reference especiall ese inanufactures, 
which Are conducted exclusi acca at t works which are 
denominated chemical works. priy have a process for the 
manufacture of § by Mr. Vincent ; another on pyrites, 
as a source of sulphur, copper, and iron, by Dr. Wright ; 
and another on the manufacture of chlorine, by Mr. 


Waien 
pata from the ¢rude substances, coal and 
Bs bri and commén salt, we have a epee 
tion of soda which will be treated of more parti ly 
Mr. Vincent’s address. Then we have the further manu- 
facture of copper pou iron, ahd chlorine, which are 
the ' Deca z? mucal concomitants. It is indeed 
at neman y, how much the uction 
of ċhemi¢al manufactures takes in re rkiag pe what 
were formerly waste products. Perhaps w d not 
have a jhore sin instance of this than E e utilisa- 
tion to which” ` class of refuse, w ueh was kel 
known as bumt pyrites, is pra oe ot only do we ob- 
tain from the original pyrites sulphur in a form which was 
formerly thrown away on a very large scale, but, more- 
over, copper and iron, which were also formerly thrown 
away in the burnt pyntes And'we have also one very 
le product now obtained from pyrites on a com- 
E of Cope Bom I ney ey) with regard to the 
manufacture of a eal es, that the amount now 
produced—as Mr. aight @ fall ¢ you—from = material 
which was formerly thrown away, constitutes a is Moat 
Mates Kingdom. the entire quantity sow manac in : 
ey in addition to there is a considerable 
manufacture of silver Lay going a alco: ex a ae 
these waste pyrites, “This extraction of silver from these 
pyrites, in which it occurs in an exceedingly minute 
propartion, has an essential interest for chemists in this 
point of view, that the processes which are regal for its 
extraction really resemble most closely the 
which purely scientific chemists adopt in the TR 
The pyrites are first of all heated with Ne laboraiory, 
whereby the copper is converted into chloride of copper 
soluble in water, and the silver it into the state of chlonde 
of es mach is EEL in the common salt solution ; 
and not only so, but in this of remo the 
soluble copper and the soluble silver from these pyrites, 


lime- 
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the arsenic and the sulphur, which formerly prevented the 
DOE DINES bene POER anp Iie DE got rid of, so that 
what remains is usefol in a further stage of the iron 
manufacture. But with regard to the extraction of the 
silver, we find how important a knowledge of even deli- 
cate chemical processes is, in order to allow the extrac- 
tion to be pursued with advantage. By the ingenious 
process of Mr. Clandet and Mr. Phillips, it is first of all 
examined by the nicest chemical means to see the exact 
amount of silver it oe by a process skaed in deli 
cacy that which is 

having ascertained Eaa the quantity of silver contained 
in the solution, the exact quantity of extremely expen- 
sive reagent, iodide of potassium, which is required, is 
added to it to itate the amount of silver ; and when 
the iodide of silver is thrown down the iodine is recovered 
to be used over and over again, and the silver itself is set 
free by means of metallic xinc, which forms iodide of zinc, 
thus setting free the silver, In this way, a considerable 
portion of silver ig extracted. 

I mention this as an illustration of the remarkably 
Got association which is every day taking place between 

haara in the laboratory, and manufacturing 
e factory. Now-a-days we have such out- 
rats way bodies, as they were formerly considered, as 
ent aniline products, as alizarine and chloral, 
which were formerly barely obyious in the laboratory, now 
made on a manufactunng scale. On the other hand, we 
find these different products of estimation, formerly con- 
fined to the laboratory, are now carried op in the manu- 
egal and oes which such an element as gilver us produced 
oe are essentially laboratory processes. 
In way it a ra that we find many improvements 
in manufacturing are now produced by men who 
have obtained a teputanon in other felds. Fọr instance, 
I need scarcely refer to the names of Hoffmann, Perkin, 
and Nicholson, gentlemen known as scientific chemists 
and men of the highest eminence, before their attention 
was directed to manufacturing operations, and they realise 
on a manufacturing scale the results of their laboratory 
experience. In mentioning them, | ought not certainly 
to dissociate from them our lecturer this evening, Mr 
Field, who was so long and so highly esteemed in purely 
scientific circles for his admirable researches into a great 
number of compounds, more especially connected with 
mineral chemistry, before he devoted his great ability to 
the elucidation and improvement of the manufacture 
of aniline dyes, and su uently to these metamor- 
phoses of thebe bodies which we now use for illuminating 
purposes in the form of paraffine and orokerit, and also 
the other candles which are composed of stearic acid, 
palmitic acid, and so on. 

But while in this way manufactures derive a very great 
advantage from the light thrown onthem by purely scientific 
chemists in one way or another, I do not think we ought 
to overlook the benefit which pure chemistry derives, on 
the other hand, from manufacturing ions, Ido not 
mean the mere material gain that purely scientific chemists 

have enjoyed by the opportunity of Benen minutely a 
; number of bodies, which previously it was almost 

ible for them to obtain, but I they have 
gained a very much greater knowledge of the especial 
sabiect of their studies — I mean chemical phe- 
nomena. We chemists take in our province every 
change by which one kind of matter becomes me- 
tamorphosed into another kind of matter, whereby that 
which was ironstone, for instance, becomes iron, whereby 
that which was san and, chalk, and sors beennes io and 
which takes place wherever one kind of matter is meta- 
morphosed Into another ; but, after all, a great number of 
the metamorphoses which we must ean dna aaa in the 
test-tube and small vessels of similar er; and we 
A Chick ks ieee to shut our eyes to those meta- 
morphoses whi lace on a large scale around us, 


Those changes manifest themselves particularly in 
two forms. We have those by which the different forms 
of agricultural produce are furnished us by the vegetable 
kingdom, and ae hich they are metamorphosed into the 
animal Kingdom. Here we have one great ulustration of 
industrial ch —the chemistry by which crops ae 
ius feeding ef sock an stock is fed and flesh is made. 

ef stock and production of crops is one very 
large faces of industrial chemistry, and I would ven- 
ture to say that any scientific chemist who devotes his 
attention entirely to what takes place jn the test-tube, and 
who neglects those changes which are constantly taking 
place around him, has a very imperfect notion of the sub- 
jects which he professes to U YOStIgALE, And in addition 
to these changes thus taking in natural processes, 
modified to a certain extent sages have three other 
cesses which take place on a grand scale, by which 
Baa suet such substances as ironstone we produce metallic 
iron, from common salt, on the one hand, carbonate of 
soda, applied to the manufacture of glass and other useful 
purposes, and by which we provide elso chlorine in its 
different combinatio EE ta so many purposes, 
more particularly en the ration of our wearing ap- 
parel, and in our ined an fe rics of every description. 

I think, then, that when we have the advantage of 
having these industrial subjects brought under our notice 
by men like our friend here, who are familiar, on the one 
hand, with the most recondite points of heoil che- 
mistry, and, on the other hand, with the ractical 
achievements which have been ‘obtained in man: cturing 
chemistry, it will be of immense benefit to those who 
wish to study chemistry in its pure aspect, as they will 
see what can be done on a large scale, and what 
habitually is done, and what perseverance, assisted 
with chemical know ridge, has obtained for us. It must 
also be TSA fe ractical men, by throwing out 
suggestions ie Socal a rovement in various branches 
of man then, that the Soctety of 
Arts has really ak See work in bringing to 
gether men in the purely scientific pursuit of 
chemistry on the one hand, and, on the other, men who 
are pursuing the a eee of the science with a view to 
ake E P good of ther kind. I do not know that I 

trouble you with any further remarks, Ha S have 
attended here this evening with the 
becana 1 iee] how mack a: vantage is li a ge vad 
by all classes of the community by the discussion of these 
problems which are so interesting to all, and I would ven- 
ture to say as much in a purely scientific as in a practical 
point of view. 








NOTES 


SUFFICIENT attention has not been attracted to the fact thet 
one of the iecompendgtions of the Committee on Scientific In- 
struction has borne early fmt. Mr. Phillips Jodrell, desirous 
to promote regearch in physiology, has attached to the professor- 
ship of that sclence in University College, London, an endow- 
ment of 7,500. to enable the professor to devote to biological 
investigation whatever time is not needed for the discharge of 
his duties aş lecturer. This endowment is accompanied by the 
farther sum of 5004, to be expended in the purchase of the 
necemary apparatus. It is difficult to speak in terms sufficiently 
high of Mr. Philhps Jodrell’s intelligent munificence, which, we 
have no doubt, will bear good fruit. It is gratifying thet the 
recommendations of the Commission have so far had such an 
excellent result, and we only hope that Mr, Jodrell’s handsome 
exemple will be largely followed by others who have enough and 
to spare. 

Ovr readers will no doubt learn with surprise and regret that 


ML Alglave, editor of the Reve Scientifique, and Professor of 
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Law in the faculty of Doual, has been suspended from his pro- 
fessorlal duties for one month, and has received notice that he 
must either resign his position as Pea Sapper E 
ship of the Revws Sclontitgue. The for this vexatious 
proceeding we have not learned ; but to outsiders it must seem a 
‘wanton and mischievous exercise of authority, although the fear- 
leas way in which the Aeowe states scientific facts and conclusions 
may have something to do with it. The Revus Scientifique holds 
the first rank among French scientific journals, contains from 
week to week the cream of scientific work both. French and. 
foreign, and any interference with its efficiency would be a great 
blow to the cause of Science in a country where a knowledge of 
the methods and solid rewults of Science is much needed. If the 
threat with which M, Alglave is menaced be carried ont, 
those who thus abuse their little brief authority will be 
despised by the whole educated world. We read in the Prøgrès 
dn Nord that M. Terrat has beea appointed to take M. Alglave’s 
place, and that when the former entered the clastroom the 
students retired silenfty and in perfect order, leaving M. Terrat 
` to lecture to the walls of the amphitheatre and two members of 
the Cercle Catholique who did not deem it prudent to join in the 
protest of their clas-fellows ; the students, we believe, have 
presented to thelr professor a unanimous address of sympathy. 
Let us hope that before the expiry of the month those who are 
responsible for this treatment of M. Alglave will think better of 
it, and restore the professor to the position he appears to havo 
filled so well, him at the same time to retain charge 
of the journal which is among the things that reflect the highest 
credit on Franca. 


Tae Chimpanzee, which daring the last two and three-quarter 
years has been an endless source of instruction and amusement 
to visitors at the Zoological Gardens, after an illness of two 
months duration, died on Friday last. The post-mortem examine- 
thon showed that the caus: ofdeath was acate tubercajoals of the 
peritoneum, almost exclusively confined to the serous membrane 
ay E ae Ger ad ee ae a 

being slightly afigcted. A large bronchial gland was on the 
verge of suppuration, but the lungs were healthy. There were 
' po symptoms of hectic during life, and much subcatancous and 
omental fat were found after death. 


Tux French Meteorological Society has resolved to hold an extra- 
ordinary réuvaion during Easter-week, a time when a considerable 
number of French and foreign meteorologists are in Parts, This 
meeting has for its object to strengthen the relations which exist 
between the Society and provinclel observers, and to study in 
common questions of general interest in meteorology. 

Tax Meteorological Office. has resolved, in compliance with 
the wish of the majority of subscribers to the lithographed sheets 
of hourly readings from their observatories, which are about to 
appear, to issue the sheets in monthly, not quarterly parts. 


In -addition to the Bulletin Méhrologigus dts Nerd, of which 
we lately announced the publication, we are glad to learn that 
Capt. Hoffmeyer, the Director of the Meteorological Institute 
of Denmark, has commenced the issue of a daily lithographed 
chart,-for his own country, Norway, Sweden, and North-west 
Russia. . He has also published an explanation of the chart for 
«| the, ase of subscribers, This chart is most valuable, as it supple- 
ments our own daily weather charts and those of the Dalein 
International, for a district whenca accurate information is sel- 
dom obtainable by telegraph in Western Europe. 

IN a recent number we intimated that the Perthshire Society 
of Natural Science had interrogated thé Parligmentary candi- 
dates -for the county and alty of Perth as to their opinions on the 
questions of State help to Science, a responsible Minister of 

~ Education, and the promotionof Scientific Exploring expeditions, 


Answers—fayourable, we are giad to my—wero returned at the 
time only by the two Conservative candidates, one of whom, Sir 
W. Stirling Maxwell, is now M.P. for Perthshire. We are now 
giad to give place to the somewhat terdy reply, addressed to the 
secretary,.of the Hon. Arthur Kinnaird, Member for the City of 
Perth :—“1, Pall Mall East, 18th Feb. 1874.—Dear Sir,—I 
‘was surprised to find copied into x London paper from a Scotch 
journal the questions put in your letter of the agth January last, 
with the statement, that they hed not been answered by me. The 
fact of my being, as I belleve I am, oné of the patrots of the 
Perthshire Society of Natural Sclence should have been, it 
appears to me, a sufficient guarantes of my approval of the ob- 
jects of your institution ; and my active co-operation with Capt. 
‘Wells in his efforts during the last session of Parliament to ob- ' 
tain the sanction of Government to a proposed grant for the, 
fortherance of Arctic exploration, farther approves my apprecia- 
tion of the objects you advocate, in my willingness to support 
State expenditure for well-devised schemes of scientific research 
and educational purposes. —Y ours truly, A. Kinnaird,” Í 

H. N. Marrt™, B.A, Cantab, D.Sc. Lond., has been ap- 
pointed Lecturer on Physiology at Christ's College, Cambridge. . 
Dr. Martin obtained an open scholarship for Natural Scienca 
at Christ’s College, and graduated in the Natural Sciences Tripos, 
obtaining the first plece. Lately he has acted as assistant to 
Dr. Michael Foster in the Physiological Laboratory of the Uni- 
versity, A peper by Dr. Martin on the “Structure of tho 
Olfactory Mucous Membrane” appeared in the last namber of 
the Fourmal of Anatomy, and was reprinted in the Studies from 
the Physiological Laboratory of the University, Cambridge, 
edited by Dr, Michael Foster. 


Tere will be offered, at the Matriculation exhibition at New 
College, Oxford, beginning on Wednesday, May 21, at 9 A.M., 
two Exhibitions, tenable for threo years, of the annual value of 
50. each. These Exhibitions are open to all persons who have . 
not already been matriculated at another College. In the election 
to one of the Exhibitions a preference will be given to pro- 
ficiency in Natural Science, if there is any candidate of sufficient 
merit m the judgment of the examiners, Further account of the 
examination will be supplied on application to the Warden. 


Tur Sclence and Art Department hes published a catalogue 
of apparatus for teaching chemistry, containing 112 items, with 
prices from which a deduction of ṣo per cent is given. We 
should advise all our readers who are terested in the subject to 
obtain the catalogue. The same Department has also formed a 
collection of travelling apparatus for Ulustratieg instruction in 
Physical Geography, which will be lent, for a short time, to 
teachers of the subject referred to. The apparatus consists of a 
set of physical maps of the world and the various continents, by 
Prof. Sydow, Se en ee een 
the Thames Valley. 


Wa regret to record the death of Dr. Forbes Winslow, which 
took place at Brighton on the 3rd instant, at the age of 63 
year. 

Wr ENE eee nS E PARE E BEE IE ET, 
memorial to Captain Maury, which is to take the shape of a 
Lighthouse on tho Rocos, to the importanco of which Menry’ 
called attention in his ‘Sailing Directions,” Wo leam from 
Ocean Higkeeays that tho President of the Board of Vintors of 
the Virginian Military Institute addressed a letter to the Gover- 
nor of Virginia on January 23, requesting him to lay the ques: 
tion of the Maury memorial before the General Assambly, for 
such moral sqpport as may fitly be given by the representatives 
of k State which gave Maury to the world. A Joint committee 
of members of the Senate and House of Delegates has since 


‘been appointed ; and the hearty co-operation of the Govern- 


Mar. 12, 1874] 


NATURE 


373 





ments and Sdentific Societies in Earope is confidently expected ; 
for Maury’s services have benefited not his own country only, 
but the maritimo interests of the whole world. 


On the 19th of February, Dr. Peters, of Hamilton Colleges, 
New York, discovered a planet in 11® 19" right ascension. pins 
4 deg. 25® declination. 

M. CHARLES SAINTE CLAIRE DEVILLE, the meteorologist, 
announced publicly before the French Institute, that the week 
from March 9 to 16 would be a very cold one. The prognostica- 
tion is in a fair way of being fulfilled. 


THE last scientific letter written by the lamented M. Quetelet 
was to General Myer, the Director of the American Meteoro- 
logical Service. Its purpose was to inaugurate the daily 
intercommunication of meteorological news between the States 
and Belgium. Tho scheme so originated is working regu- 
larly and was not interfered with by the death of the learned and 
respected Belgian astronomer. 

Tue Lancet mys that the authorities of the University of Aber- 
deen have now under consideration a proposal to institute a new 
degree in arta—that of Bachelor of Science, 


- HERR von peat Bornr writes to the Deadsche Fisherei Verein, 
in Berlin, that he is at present occupied upon an exhaustive 
treatise, on the most recent and best methods and implements of 
fishing with the hook and line, especially as used in England 
and North America, and is desirous of receiving information on 
these subjects from dealers and others, to be embodied in his 
proposed work. 

VELOCIPEDES are becoming an institution in Paris for for- 
warding messages from the Exchange (Bourse) to the central 
telegraphic office, rue de Grenelle. The rates charged by “veloce- 
men” are two shillings, The ron there and back, including 
delivery of mesmges, takes about 25 minutes for a distance of 
3 miles 1,320 yards, It is contemplated by some speculators to es- 
tablish a public company, When Marshal Baraine’s trial was going 
on, velocipedes were used for conveying messages from Versailles 
for the AMomitewr, one of the Parisian papers. The single run 
was charged a pound sterling, and was accomplished in 45 
minutes for a distance of 124 miles, at a quicker rate than 
the railway trains, But the road descends all the way, 
Vermilles being on a higher level than Paris, and the railway is 
circuitous ; stoppages are also very frequent on the line. 


CARRIER-PIGKONS are largely used by Parisian periodicals for 
latest intelligence. They start from Versailles from two 
o'clock in the afternoon till three. The average number is thirty 
pairs, and the charge four shillings each pair. The journey is 
accomplished in twelve minutes when fogs are not frequent. It 
is not legal for newspaper editors to hire a wire for their pri- 
vate use. 

M. Henny GIFFARD, the inventor of the Jajetewr, has con- 
structed a railway carriage with a patent suspension of his in- 
venton, which prevents the passengers from feeling any incon- 
venience from oscillation. The first public experiments will be 
on the Versailles railway, just after the impending parla 
mentary holidsys. 

THE election of a successor to the late Dr, Nelaton has given rise 
to a severe contest in the Secret Commitiee of the French 
Academy of Sciences; for more than a month it has ob- 
structed the usual routine of the Academy. The reports for yearly 
prizes, which are ready for adoption, were not read over. 
The number of competitors is greeter than usual, amomnting to 
seren 


| THE Parisian Municipal Corporation has declded upon the 
building of a large bridge on the Seine, which in point of length 
will be equal to Blackfriars or Waterloo Bridge, Landon ; but 


° 


instead of being placed at right angles to the current, it will be 
placed in an oblique direction, This extraordinary step is taken 
to connect the re des Etats on the left bank with the old arsenal 
quarter on the right bank. 

M. Ficu has ismed through Hachette his Annex 
Scientifique, It 3s the 17th volume of the whole series. 


An International Agricultural Exhibition is to be held on a 
grand scale at Bremen, under the patronage of the Crown Prince 
of Germany, from June 13—21 nxt. The North German Lloyd 
will grant special facilities to the English exhibitors for the con- 
veyance of implement s from London, Southampton, and Hull. 


THE enormous extent of the destruction of buffaloes on the 
Western plains of the United States seems to have undergone no 
diminution during the present winter, and there is every reason to’ 
fear that, should this continue a*few yeais longer, the animal will 
become as scarce as is its European congener at the present day. 
At present, thousands of buffaloes are affughtered, every day, 
for their hides alone, which, however, have glutted the market 
to such an extent thet, whereas, & few years ago, they were 
worth three dollars apiece at the railroad stations, skins of bulls 
now bring but one dollar, and those of cows and calves smxty and 
forty cents, respectively. A recent short surveying expedition 
in Kansas led to the discovery of the fact that, on the south 
fork of the Republican, upon one spot, were to be counted six 
thousand five hundred carcases of buffaloes, from which the 
hides only had been stripped. The meat was not touched, but 
left to rot on the plains. At å short distance bundreds more of 
carcases were discovared, and, in fact, the whole plams wera 
dotted with putrefying remains of buffaloes. It was estimated 
thet there were at least two thousand hunters encamped along 
the plains, hunting the bufalo. One party of sixteen stated that 
they had killed twenty-eight hundred ‘during the past summer, 
the hides only being utilised. 


A copy of the Calender for 1873-4, of the Imperial College 
of Engineering, Tokel, Japan, has been us The 
course of study prescribed, both general and special, theoretical 
and practical, and the regulations for the government of the 
College, appear to us to be all that at present could be desired. 


Weare asked to stato that the Annual Dinner of the mem- 
bers of the Institution of Civil Engineers has been appointed to 
take place at Willis’s Rooms, St. James’s, on Saturday, March 21, 
Mr. T. E Harrison, the president, will occupy the chair, 


WE are glad to see that Guido Cora’s well-conducted Italian 
geographical journal, Cosmos, is to be henceforth issued monthly, 
instead of every two months, 


AN aéronantical society of Paris, the “ Aerlal Sport,” has pub- 
lished 2 programme of an aerial spring meeting to be held in the 
neighbourhood of Paris, very likely Vesinet. The object is to send 
in the air small fire balloons carrying des méches ilumdes, whose 
length has been calculated so that the cargo of the balloon may 
fall close to a post chosen. Every champion is to choose his 
own wind; but nobody has a right to approach closer to the 
post than three miles. It iss kind of drill for shelling a place 
with balloons by taking advantage of the svind. 


THE additions to the Zoological Society's Gardens during the 
last week include a Javan Rhinoceros (Rhinoceros sondatcts) from 
Jere, purchased ; a Negro Tamarin (Midas wrru/us) from North 
Brazil, presented by Mr. W. Thomson ; two Goshawks (Astur 
palumbarius}, European, one presented and the other deposited 
by Mr. G. Lascelles ; a Macaque Monkey (Macacus cynomolgus) 
from India, presented by Mr, S. Waight ; two Verreanx, Gumea 
Fowl (Mwmeda aduard:) from East Africa ; two Crowned Pigeons 
(Goura coronata) from New Guinea, and a Common Cassowary 
(Casuarius gulestus) from Ceram, purchased. 
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TA ‘ Glacialoid or Rearranged. oe 

3 “On some new Detonian Fossile,” by 
Alleyne: Nicholson (with a woodcut and plate); ‘‘ Reply to Mr. 
Poulett- jee by Robert Malet, ERS. 


Journal of Helder Meteorological Society, Jduvary.— 
e fo pers :— 


loving papari —“ Notes on Meteo- 
mology. of OF Vasarat bland” be H. Scott, F.R.S. ; “The 
Thunderstorm at Boghton on October8, 1873, and its effects,” 
F, E. Sawyer ; ‘Some of the Considerations suggested by the 


ressions which over the British Islands d 


tember 1873,” by F. Gaster ; “ On an im ed han of d 
for determinmg Heights, with a means o adjusting the Altitude 
Scale for various Temperatures,” by Rogers Field; “On the Hurri- 


pane of Angan 1873, which moved in a curved track round Ber- 


- muda between the and 23rd, and passed on to Nove Scotia 
aara ere , doing extreme both at soe 
gn iana: by Capt. T oynbee (with a e); “ On a Mercu- 

or tho use of Travellers, by the spral cord 

riei by Staff-Commander Cy e, RN. ; also an account 
of the discussion on the best form of Stand, which 


took place at the mesting of November 19, 1873. ` 


Archtoes des Sciences Physi a Naturelle, Jan. 15, Pages 
The piad article in number is a 
Prof. F of the seiches, or peculiar tidal 


sirpa 
tare long Leen observed on the laka ef Genevi. The subject is 
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oscillatory movement in the harbour et 
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SOCIETIES AND ACADEMIES 
LONDON 

Linflean Sociéty, March 5.—Special Genéral Mecting, G. Back 
F.R.S., ‘Hoe presidest, i the dtait, Ater tHe chairhian had; if a 
short conciliatory address, stated the reasons whick } ad induced the 
Council to summon the present meeting, he called on Mr. RN 
Caruthers, F R.S., who moved ‘*Thdt « Committed bë 
pointed to consider the Bye-laws and to suggest to the Cont 
such alterations, omissions, or additions as may tHhik 
desirable.” The motion having 
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the Sbcioty dnd to Sclence rendered by the President during his 
tenure of the chair, yiii ere hee niianimionsly Dy 
ion ; dnd the meeting closed with a vote of thanks to 
the 


Zoological Society, March 3.—Dr. Ê. Hamilton, vice-pré- 
sident, in the chair.—The ee Raat perma nt F Te 
tions that had been made to the Society's Menagerie durmg the 
month of oat Abie and called especial attentlon to a 
ARAPA sue Banggai new to the SERTI 


J. oo Noble daa aae Be Be cl ate 


bh tho Chira mnlad ani 
ies of Dee fom Nore Cina A eter mun re fm 
Henry Barkly, K.C.B., Governor of the Cape Colony, 
ccncancing that he ad clued à of young Seals 
(la } for the Society’s collection. —A egg yeti 
from Mr. W. IT Hudsotis of Bienes A 

perasitical habits of the three species of Afe ay sade 

pape ae namely, M. donarsensis, M. badius, and M. rufo- 
azillarıs.—Mr. Sclater read an account of a small collection of 
Brrds obtamed by Sir Graham Briggs in the island of Barbados, 
West Indies —A second paper by Mr. Sclater contained the 
description of an apparently new form of the family Zeterida, 


which be to call Cen stires,—A communication 
was read Dr, J. E. Gray, F.R.S contammg some remarks 
on Crocodilts fedknsonst Northem A of 
which he P reato form a new r P, m ATE a Sarille 
Kent, F. a paper on a buge or Cuttle 
Fish, announced by the Kev. M. Harvey as lately encountered 
in Conception Bay, Newfoundhind, and of which a tentacle 16 
feet long seen secured for the St. John’s Museum (NATU 


vol, ix. 

prema ee Sere te te eee ats beep 
in proof of the gigantic dimensions occasionally attamed by cer- 
tain members of this order of the Mollusca, and proposed to 
Institute the new generic title of rarae Tor thelr especial 
g the Newfoundland 


pola ; He fartaer miggosted distingalhin 
Megalotesthts kas veyi, i eon of the serico 
ae by Mr. Hary record of and steps 


taken to preserve so valuable a trop 


Geologital Bociety,; Feb. 25. _ Joh Evang, F.R.S., 
prendent, in the chair. The oleae communications were 
read : — Geological Notés on a Jouiney from Algiers to the 
Sehua, by Maw. The author commences by de- 
saib the -det obgstved on his journey from Algiers to 

sing a on the bordas of the S The distance trá- 

* versed was 285 milés, o about 210 miles in a straight line, and 
in a direction nearly north and south. No eruptive rocks were 
observed. "The oldest rock is a bòss of mica-schist and gneiss 


behind the ci city of AE Me ceed it forme a low anticlinal, with å north 
and south the gorge of the Chiffa in the 
Coe Me eon ae, pene at ata hi angle; 
they are repeated as an antictinal on the south side of higher 


part of the Tell plateau, dnd gre bably Mesozoic. In the 
lam separi we Tal hom the Han P teanx, and on the 


south side of the latter, red and yellow sandstones form anti- 
clmals ; these rocks 1esemble the Bunter in mineral characters, 
and are overlain by red marls resembling the Keuper. In the 
northein t of the Hauts Plateaux saliferous mails are 
a iyi mterstranfied tetween the sandstones and below the red 
maris, Crystals of salt and are amiately 
maof ih to pey marla and the so-called ‘‘ Rochers de Sel 

iret, hes blocks of rock tumbled about m confumon, 
the bal ae of w the author ascribes to the failure of sapport 
due,to the solution of the salt m the underlying sajt-maris. A 
thin” series of bright red and green marls is seen fo overlie the 
red sandstones in several places; and above this is an immense 
series of dark grey interstratified with a careous 
bands, farming a great ae of the Hants Plateaux, and a 
torted mass on the Tell plateau. These are probably 
taceous. At L’Aghoust they me overiain fosnbferous 
robably of Miocene age. Other T observed 
aie soit yellow calcareous freestones on the flanks of the promén- 

tory of Algem aad of the Lesser Atlas, and sohe red and giey 


maris and fe freestone cappmg the Tell plateau, the 
former ata heget of i feet, and fl the latte: of 2,500-4,000 
above the sea-level. 


be plain of the Mutidja, between ‘he 
Atlas and Algiers, consists of aa of ETI loam with shmy 


ie our, ares msi ee 


Raised beaches occur on the coast up to an elevation of 600 feet 
adore tis sa derel; P e pen ie ber south 
T at a height of 2,000 feet. e oldest land 
Gia ie ie a eerie as Coen 
the strike of which is nearly at t angles to that o 
other rocks. The upheaval of the Got ea ote 
with the heaval of the Lesser Atles ; ıt was lol- 
by «ieee pelod denmmdation, and this by a subsidence 
ras in Tertiary times, during tha Miocene 
deposits were formed. The Tell plateau was thus elevated at 
least 4,000 feet, and the district north of the Lesser Atlas at 
Sapiens ys Nd EEE gg ene Aa 
line o. of 3,000 feet. This operation was 
flowed bral period at denudation, and thia by a post- terdary 
epression, whith the author terms the “ Sahara Submergen: 
igen gm paso me ne a ab ias 
considerably more. A gradual subsidence appears to be still taking 
—On the Trimerellidæ, a Paleozoic family of the Pallio- 
nocha or Brachiopoda, by Thomas Davidson, F- S., and Prof 
cain Brel ae See authors describe in detail 
Papoa adh ropose to establish a dis. 
the characters and Ay @finities of tbe aniy, 
and a aa an geologic consideranons which arise from 
their study of its —Note on the occurrence of sapphires 
and rubles ís suu with Corundum, at the C ee Corundum 
Mines, Macon Co., North Carolia, by Col. W. Jenks. 
Communicated by David Forbes, F. R.S. 


, Chemical Society, March 5.—G. C. Foster in the chair.— 


A paper on the combustion of charcoal, by Mr, 
A. F. Hargreaves, in. which be, pointed ont thie best wood ior 
charcoal for the of gunpowder, and also the best 


TES It appears that if it is ground too soon 
burnt the charcoal is liable to take fire spontaneously, 
~The er comm were—Researches on the action of 
the copper-xinc cou Si lo bodia? Part V. On the bro- 
mides of the olefines ; 
Gladstone and Mr. i Tin “Re of 
g-tidtallic bodies 
Det net tach 


Dr. D. Tofnmasi.—Note on thoa 

oo urea, Messrs. R. Meldola and D. Tommas ; and the 

aggomet of fmely-divided metals by hydrogen, by Mr. A. 
Royal Micro#dopical Bociety, March 4.—Chas. Brooke, 

F.R.S., president, in the chai —A paper wes read by Mr. 

cpa Sandeia, entitled “ A Contnbution towards a et aoe 


the A ” in which he minutely described 
ment eee ay and W eymoith end the sub- 
short discussion ensued as to the best 
Saud Brean Sad serving tis det ae 
Teo ape by De Pigott were afterwards read by the 
, the first “' On the Verification of Structure by means 
of Com Fluid,” the second being entitled ‘* ote on 


President’s remarks on Dr. Pigott’s Aplanatic Searcher,”— 
. Pigott subsequéntly gave an extended explanaton of the 
contents of his pers, and also detailed a new method of de- 
termining the index of covering glass. 
Entomological Society,, March áir Sidney S, Saune ers, 
president, in the chair. —Mr. M‘Lachlan exhibited two nale 
examples of an Ostho | insect belonging to the fauuly 
Locusteda, They were said to be sold m the streets of Shing: 
hai, confined fn tal wicker cages, and bought for the 
sound they, Seale as é species u to be undescribed, 
ei toparin tonen fine ce Teh, Mr. M ‘Lachlan 
also exhibited a series ae oles fil the natural history 
Aea . New Zealand, daciibed:. and 
cure female - Ae needy A lies Th 
nalo, 0, a! ymp e 
lateral wing: f the terminal segments of 
the abdomen in the imago and sub-imago are continued m the 
aquatic conditions Gn each segment of the abdomen, ond in ad- 
dition there arg formabons å) the back o: the abdo- 
men, placed. longitudinally and fenijeally, The adun vyn ph 
appears, to possess no external. alee or lamwee, but they are 
conspicuous in the Jess mature on each’mde of the ventral 
oe apis at T Be one exhibiied some 
A ins $ foe t pitzbergen ; and also 
plaploarepty Dlasiatng the of the coun- 
Mr. Gooch 
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D e ee ey eee T Species of 
ycanide,” from his own collection, by Mr. W. C. Hewitson, 
Boclety of BibHcal Archeology, March 3.—Dr. Birch, 
following 


ia 

tH 
3 

i 
: 
i 
pi 


and their cognate analogues in other Semitic lan- 
logists’ Association, ‚Fob. 6.—Heary Woodward, 


T 


ER Ss; oe in tho chair.—On the pro of 

Coal in the Eastern by John Gunn, F.G.S. Mr. Gum 
gave the preference to a boring on the south of Essex, and’ pro- 
ceeded to state the on which he recommended another 


which he ‘hoped to addnce on a future occasion. —On 
ology of Nottingham, by the Rev. A. Irving, F.G.S. Part 1. 
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es, and its greatest 
length as 44 ft., its greatest width 4 ft, its thickness about 2 ft. 
Its upper and under surfaces were distinctly 

deeply in the Hine of the longer axis, 
‘There were some fainter. strim o to that 


- The Action of the Heart—J Ber. Perrigwew. . . paa’ 
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THE CHEMICAL SOCIETY'S JOURNAL 


"THE man who jokingly said that he had to give up the 

study of chemistry when the science became so 
bulky that its Handbook required a wheelbarrow for its 
conveyance, expressed a truth which has been painfully 
felt by many scientific workers. With continual fresh 
additions to our knowledge, anything hke a compre- 
hensive grasp of a large science must become daily more 
and more difficult ; but while this difficulty is generally 
felt, it occurs with special force m the science of chemis- 
try. Chemistry, of all sciences, has perhaps the most 
unlimited capacity for development. Its subject is enor- 
mous, including the whole of nature, animate as well as 
inanimate. Nor is the chemist satisfied with studying the 
properties of matter as they are exhibited in the natural 
operations of the world around us, even this wide and 
attractive field of observation does not content him; he 
has made the grand discovery that the elements are his 
servants ; that he can at will take to pieces in his labora- 
tory the compounds found in nature, and construct there- 
from a multitude of new bodies. Chemistry may thus be 
said to produce the matter upon which it feeds; the 
extent to which the production of new compounds can be 
carried seems practically unlimited, and these become, 
in most cases, the starting points of fresh investigations. 
We have here the principal cause of the wonderful deve- 
lopment of modern chemistry ; armed with such power, it 
cannot but abound in valuable discoveries, and furnish, 
at all times, copious results. As a consequence of this 
rapid development of the science, it has become a‘ matter 
of the greatest difficulty for the investigator, the teacher, 
or the manufacturer, to keep pace with the daily progress 
of discovery ; and improvement, and ignorance of the 
results already obtained in any department, naturally 
necessitates a loss of valuable time and labour to those 
engaged on the subject. The bulk and variety of chemi- 
cal literature are not, however, the only obstacles to the 
student ; the difficulty is greatly increased to an English- 
man by the fact that the greater part of this literature is 
published on the Continent, and appears in a variety of 
languages with which the average Englishman has but little 
acquaintance, 

With such difficulties to encounter, the individual 
student has certainly httle prospect of successfally keep- 
ing abreast with modern chemistry. We are therefore 
exceedingly glad to find thatthe matter has been taken 
up by the Chemical Society of London, and that they now 
* publish in their monthly journal * carefully prepared ab- 
stracts of all the original papers` which appear in foreign 
and English periodicals. The abstracts‘are’classified for 
facility of reference, and are divided into Physical, Inor- 
ganic, Mineralogical, Organic, Physiological, Agricultural, 
Analytical, and Technical Chemistry ; it is, therefore, 
quite easy to ascertain what has been,recently done in 
any department of the science. When we mention that 
the volume for last year consists of 1,300 pages, and con- 
ee besides the papers and lectures read before the 

oarnal of the Chemical Society,” containmg the papers read 
by EE Watts, sca of Creal Tees eaiated ee 


eer bonis og 





Society, about 1,500 abstracts of chemical papers pub- 
lished in other journals, we shall give some idea of the 
magnitude of the work which the Society has under- 
taken. 

Looking carefully through the journal we find that 
nearly 40 periodicals are regularly abstracted; and as 
many of these periodicals reprint papers from other less 
known publications, the extent of literature brought under 
contribution is very considerable. The periodicals ab- 
stracted are German, French, Italian, American, and 
English, the first two preponderating. The preparation 
of the abstracts is of course laborious, and demands 
considerable care. It is accomplished by a body of 
twenty-six abstractors, chiefly Fellows of the Society, 
whose initials are appended to their respective work. 
We are bound to say that the abstracting so far as we 
have had an opportunity of judging, is exceedingly well 
done. 

A work of this kind is far too expensive to be perma- 
nently carried on by a Society destitute of endowment, 
unless the;scientific public in our own and other countries 
cordially support the enterprise. We understand that 
the sale of the journal outside the circle of the Society is 
at present very small, and that the expenses of publica- 
tion are largely borne by a guaranteed fund raised to 
give the journal a fair start, and also by a grant from the 
British Association. We feel sure that the enterprise 
needs only to be widely known to obtain the support of all 
lovers of Science. What the Chemical Society is now doing 
is indeed exactly what we most need in the present day to 
assist the multitude of workers who are employing scientific 
facts and methods. It is a kind of work which must 
sooner or later be carried further, and extended to all the 
principal sciences, if ourselves and sucgessors are to cope 
with the ever-increasing accumulation of facts. While 
such abstracts are, from their early intelligence and their 
widely gathered and condensed information, an unspeak- 
able boon even to the independent and educated philo- 
sopher, they are of still greater value to the ordinary 
worker, who has not the advantages of a large and costly 
library, or of an education embracing many languages ; 
to him these abstracts, obtainable at moderate cost in his 
own language, supply as far as possible the absence of 
fuller means of information. The work which the 
Chemical Society has taken up receives, therefore, on 
many grounds our warmest sympathy. It would indeed 
be a disgrace to the intellect of our country if such a 
genuine effort were allowed to drop for lack of support- 
We would especially invite the attention of our American 
readers to this monthly journal; supplying, as it does, in 
their own language a summary of the chemical literature 
of Europe, we should think it would exactly meet their 
wants. The Germans have long had a yearly volume of 
abstracts treating of chemistry and its allied sciences ; up to 
the commencement of the present publication the German 
Fahresbericht für Chemis was indeed the only available work 
giving a summary of recent investigations. This annual 
periodical has lately fallen so behind in date (the volumes 
for 1870 were only obtainable in the middle of last year), 
that it has really become achronicle of the past, rather 
than of the’ present state of science, and can hardly com- 
pare with the new English work, The subscribers to the 
* Journal of the Chemical Society ” possess Indeed at the 


— 
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present time abtt'ncts of about 4,000 papers, all of later 
date than those noticed in the last German Fakresberichs, 
Our German fellow-workers may therefore, with advan- 
tage to themselves, give their support to this Hah work, 

We trust that the appreciation of all interested in 
chemical science for this most useful work will be so 
decidedly shown that the Chemical Society will soon have 
no further anxiety as to the success of their undertaking. 
The circle of readers appealed to is, a very wide one; 
not only is it an absolute necessity for those who work at 
Science and those who profess it, but the medical man, 
the agriculturist, the manufacturer, and the geologist will 
all find an abundance of matter interesting to their special 
pursuits, 


TODHUNTER’S “MATHEMATICAL 
THEORIES OF ATTRACTION". 
A History of the Mathematical Theowles of Attraction 
and the Figure of the Earth from the time of Newton 
to that of Laplace. By I. Todhunter, M.A, F.R.S. 
Two vols. (London; oer 1874.) 








THE. late Prof. de ance in his “ References for the 

History of the Mathematical Sciences,” divides 
the written histories into two classes, those which are 
written on the plan of Montucla, Bossut, &c., in which a 
general account is framed out of the writer’s notes or 
remembrances of miscellaneous reading; or in that of 
Delambre, Woodhouse, &c., in which the successive 
writings of eminent men are examined and described one 
after the other, so- that each chapter or section is a 
description of the progress of Science in the hands of 
some one person, and is complete in itself This latter 


> plan isthe one h@considers the most favourable to accu- 


racy and the most interesting to students who are desirous 
of being the critics of the historians, and of amending 
their works, if need be. -The admirable two volumes 
before us would certainly be placed under this head. As 
to the utility of such worksp our author remarks: ‘ 

familiarity with what has been already accomplished or 
attempted ‘in any subject is conducive to a wise eco- 
nomy of-Jabour; for it may often prevent a writer from 


: ` investigating afresh what has been already settled; 


oritmay warn him, by the -failure of his predecessors, 


~ thit he should not too lightly undertake a labour of well- 


recognised difficulty.” Mr. Todhunter is no novice in this 
his “ History of the Calculus of Vari- 
ations ” appeared in 1861, and at once placed him in the 


_ foremost rank of mathematical historians ; this work was 
“followed, in 1865, by the “ History of the Theory of Pro- 
` bability."- 


The principles upon which these earlier works 
wete written have been- adopted in the work under con- 
sideration. Experience*has improved his already first- 
Tate powers of analysis and of graphic representation of 
the contents of the works he considers ; all that he wants 
is leisure ; possibly a time may come when the University 
of Cambridge will appoint an historian (or historians) to 
fill up the painfully patent void which now exists in this 
department of literature, The acknowledged high merits 
of his published histories would suggest Mr. Todhunter 


as a most fitting first occupant òf- such a chair; the libe-- 


rality of te avant Me Ubiiversity Press in defraying 
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P 7 
the expenses of the printing of this last work affords evi- 
dence that the work is appreciated. In his recent volume 
of “ Essays” (p. 151), our author mentions his taste for 
the history of Mathematics; we heartily hope that the 
union of such taste and mathematical powers will result 
in the begetting a numerous progeny all equally comely 
with, and of as good disposition as, the elder members of 
the family. 

There is one feature in these histories that 
commends them to our own mind, and that is the writer’s 
candour. We cannot better express our own views upon 
this point than by citing the following passage from the 
late Sydney Smith’s writings : “There is nothing mare 
beautiful in science than to hear any man candidly own- 
ing his ignorance. It is sojlittle the habit of men who 
cultivate knowledge to do so—-they so often have recourse to 
subterfuge, nonsense, or hypothesis, rather than to a plam 
manly declaration, either that they themselves do not un- 
derstand the subject, or that the subject is not ‘understood 
—that it js really quite refreshing to witness such in- 
stances of philosophical candour, ‘and it creates an immig- 
ate prepossession in favour of the person in whom it is 
observed.” * It is the absence of this candour which has 
been productive of so much confusion in this subject of 
mathematical history: the straining after completeness 
leads to the insertion of second- and third-band descrip- 
tions ; the right rule seems to be that of De Morgan and 
our author, “to give no opinion or account of any book 
whatever unless such as is derived from personal ac- 
quaintance with its contents.” Extreme care and pains- 
takingness are manifest throughout without any sign of 
flagging, Interesting as Mr. Todhunter’s histories are, 
even to the general student, from the many “ sidelights’ 
they contain, and which are especially numerous in the 
present work, they are exceedingly valuable to the special 
student, on account of the investigations with which they 
abound. These are not mere reproductions, but they 
translate, as it were, the old and now almost obso- 
lete language of the earlier writers into the - lan- 
guage of modern analysis: thus in § 443 it is remarked 
of D’Alembert’s notation, “ It is not very inviting, and he 
leaves it to explain itself.” Some idea of the extent of 
these investigations may be got from the fact that-475 out 
of the 1,632 articles are devoted to them. 

The authors design is to write the history of the Mathe- 
matical Theories of Attraction and of the Figure of the 
Earth ; for this purpose, he says, he has endeavoured to 
include all the memoirs and works which relate to these 
subjects. Such has been his diligence in his seven yeary 
research, that we should suppose few books have escaped 
his notice: certainly none that would materially affect- 
the conclusions he has arrived at. That he would have 
added a few to his list had he consulted the British Mu- 
seum ltbrary, or had access to that bequeathed by the 
late Mr. Graves + to University College, we shall probably 
show in the co of this notice. 

Mr. Todhunter “shows that the subjects treated ofiare 
of no common’ importance and influence. Researches 
into both theories have been fertile in yielding new re- 
sources for mathematicians ; en ce ean 
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the Transformation of Multiple Integrals, the theary of 
the Potential, and the functions of Laplace. A know- 
ledge of the figure and dimensions of the earth forms the 
basis of all the numerical results of Astronomy. In 
§ 25 he carefully defines the several terms made use 
of in the two subjects, equating in a useful way the 
varying terms employed by different writers. 

The foundation of our subject, as all our readers know, 
is “great Newton’s own ethereal self,” Newton, “the 
crown and glory of his race.” “The propositions on 
Attraction are numerous, exact, and beautiful ; they re- 
veal his ample mathematical power. The treatment. of 
the figure of the earth is, however, still more striking, 
inasmuch as the successful solution of a difficult problem 
in natural philosophy 1s much rarer than profound re- 
searches in abstract mathematics. Newton’s solution 
was not perfect; but it was a bald outlme, in the main 
correct, which succeeding investigators have filled up but 
have not cancelled. Newton did not demonstrate that 
an objatum is a possible form of relative equilibrium ; 
but, assuming it to be such, he calculated the ratio of the 
axes. This assumption may be called Newtons posin- 
Jate with respect to the figure of the earth ; the defect 
thus existing in his process was supplied about so years 
later by Stirling and Clairaut” (§ 44). Newton appears 
to have arrived at his theorems in attraction in 1685; the 
first edition of the “Pnncipia” made its appearance in 
1687. (De Morgan, in his “ Budget of Paradoxes,” p. 81, 
discusses some of the sources of the apple story.) 

Mr. Todbunter nowhere takes account of theories main- 
tained before the time of Sir Isaac Newton ; these were, 
for the most part, if not entirely, non-mathematical A 
sketch 1s given in Book III. of Maclaurin’s “ Account of 
Sir Isaac Newton’s Philosophical Discoveries, in Four 
Books.”* We draw attention to this work because no 
reference is made to it in the History, whereas great part 
of Books III, and IV. is devoted to the subject of gravi- 
tation. ` 

The same reason (for we cannot suppose Mr. Tod- 
hunter not to have consulted the work) has possibly 
induced him to pass over in silence the “ Theonce 
Mediceorum Planetarum ex causis Physicis Deducte” + 
of Borelli, though Libri, in his Catalogue, states that this 
writer “uses the principles of the law of Attraction as 
afterwards promulgated by Sir Isaac Newton.” 

Hardly a subsequent chapter but contains from one or 
another writer an acknowledgment of Newton’s high 
powers ; we shall here content ourselves with citing only 
Laplace’s warm eulogy:—*Cetadmirable ouvrage contient 
les germes de toutes les grandes découvertes qui ont été 
faites depuis sur le système du monde ;” and further, he 
says, that the first step thus made by Newton in the 
theory must appear immense. 

Huygens next appears on the scene. . Our author 
(§§ 64, 65) clears up one or two points, more especially 
the rightful claim to priority of Newton over Huygens; 
an error which crops up in Barlow’s “ Mathematical Dic- 
tionary” and Svanbergs work on the Lapland Opera- 
tions. 

From § 48 we gather that Mr. Todhunter has not seen 
the Operareligua, S’Gravesande, in the preface to vol. ii 
(we quote from the edition Amstel, 1728, 4to.), says, “ Trac- 
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tatus de lumine et dissertatio de gravitate quz ambo 
scripta galice dedit auctor, quamvis primum ut ipse 
in hujas præfatione monet, in linguam latinam vertere 
sibi proposuerat :” the second is turned into Latin with 
title “ De caus4 gravitatis.” The prefeite occupies pp. 95, 
96, dissertatio pp. 97-116 with an additamentum down 
to p. 136, and there is a plate : the De vi centrifugd occu- 
pies pp. 107-134. 

In the Opuscula postuma (Lugd. Bat. 1703, 4to.) the 
treatise De vi centrifugd (pp. 401-428) is founded, if we 
mistake not, on a different view of gravitation from that 
assigned to him by Mr. Todhunter in §.50. 

Miscellaneous investigations, up to the year 1720, are 
then considered: Burnet’s “Theory of the Earth” is 
glanced at, Keill’s examination of the same, David 
Gregorys writings (which contribute nothing new), 
Hermann, Mairan (“ Misapplied Maehematics and Mis- 
placed Ingenuity”) and the Cassinis, under whose power- 
ful influence dofibts arise as to the real shape of the 
earth, are more fully discussed. 

We proceed to Maupertuis, a memoir * by whom is said 
(§ 128) to be the first example of the adoption of the 
principle of attraction by French mathematicians. We 
offer here a collation of the first editions of two of his 
works with the second editions which Mr. Todhunter 
discusses (§ 143). 

The avertissement of 3 pp. in the 1738 edition of the 
Examen disintéressé is not reproduced in the 1741 edi- 
tion; the 82 pp. of text, as also the 3 pp. of contents, at 
end, and the one page of errata, appear to be identical 
with the matter in the later edition, For the Examen des 
trots, &c., the booksellers avertissement (4 pp.) 18 common 
to both : the 42 pp. of text appear to be the same ; there 
is no list of errata; the foot-notes of the later edition 
appear as side-notes in the 1738 copf. The copy we 
consulted had the two essays bound up together, and is a 
duodecimo volume. 

In the “ Philosophical Dissertations on the Uncertainty 
of Human Knowledge” by the Marquis d’Argens, author 
of the “Jewish Spy,” to which is added M. Maupertuis 
“Dissertation upon Gravity,”&c.,translated from the French 
edition, in 2 vols. 1753, with the running title “The 
Impartial Philosopher,” we have the following :—“ After 
M. Maupertuis had examined the Newtonian system and 
after he had undergone infinite dangers and difficulties 
in the frozen regions of the North, in verifying a particular 
part of it, he concludes that we may look upon gravity as 
a power diffused through all parts of matter by which all 
its particles attract each other. The concurrence of all 
the force of matter which composes the earth, attracts and 
causes bodies to fall towards its surface, keeps the moon 
in her orb, and produces with regard to the other planets, 
and with respect to the sun, the like phenomena, always 
in proportion to the quantity of their force, their direction, 
and their distance * (pp. 255-263). 

Whist treating of Maupertuis, we think we have seen in 
the Graves’ library the English translation of his “La 
figure de la terre... au cercle polaire,” 1738: possibly 
the extract cited above is taken from it. In § 149 Mr. 
Todhunter says “ Childrey seems” &c. : Joshua Childrey, 
1623-1670, was of Magdalen College, Oxford, Arch- 
deacon of Salisbury, 1663. He wrote “ Britannia 


* ** Sor les lolx de Tattraction: ” cf. Bailly. 
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Baconica, or the Natural Rarieties of Engiand, Scotland, 
and Wales, according as they are to be found in every 
Shire.” (London, 1660. 8vo.) The passage referred to in 
the Examen dtsinttressé we presume was taken from the 
Paris edition (1667. 1amo.),'under Carnarvonshire (pp. 
244, 245 of the French, pp. 147, 148 of the English edition). 
In his dedication he writes :—“ The oe I have 
entred into, and the capacity * wherein I have the 
honour to serve your Lordship, wil (I fear) offend the 
weake tendernesse of some, who think these deep searches 
into reason misbecoming a Preacher of Faith, and the 
contemplation of the works of Nature very impedimentall 
(if not destructive) to the work of Grace,” &c. 

Stirling (whom his rival Clairaut calls “one of the 
greatest geometriclans I knew in Europe”) enunciated 
without demonstration approximate propositions respecting 
the magnitude and*the direction of the attraction of an 
homogeneous od/ainm at its surface and implicitly (§ 156) 
established Newton’s postulate. 

We now proceed to give an account of the original 
work (not seen by Mr. Todhunter) entitled “Dégré du 
méridien entre Paris et Amiens.” (Paris, 1740.) It has 
6 pp. of contents :—lvi. pp. of Part I. in nine chapters, 
with 3 pp. of plates. Part II. is “Mesure de la terre” par 
M. PAbbé Picard, 106 pp., with ro pp. on Aberration of 
fixed stars, and 5 pp. of fixedjplates. On p. vL we find, 
“le dégré comparé à celui que nous avons mesuré au 
cercle polaire, que nous ayons trouvé de 57437, 9 toises 
donne la terre aplatie vers les pôles ; et le rapport de 
PAxe au diametre de lequateur, comme 177 à 178." We 
had some difficulty in finding the book in the Museum 
from Mr. Todhunter’s description ; at last we found it 
catalogued under the heading Picard. 

The Museum copy of the Essay by Celsius (§ 198, 
739, not seen by “our author), entitled “De Observationi- 
bus,” &c., Upsaliæ, 1738, is bound up with several other 
tractates on our subject, but all the rest partake of the 
character of the ante-Newtonian writers. Thus Nicolaus 
Winterberg (1596) heads his chapters—* Rotundam ease 
(terram) liquido apparet ;” *Terram cum aqué conjunc- 
tam otpaipoecdyy asserlmus ;” and he further maintains the 
earth to be the centre of system of universe. We need 
not give an analysis ‘of Celsiuss work here ; for this is 
undoubtedly the otiginalfrom which the German trans- 
lation, discussed by Mr. Todhunter, was taken. He 
styles Newton “vir immartalis,” and, deciding against 
James Cassini, thus ends his ten-page tract— Spero 
itaque me jam squo et candido lectori satis superque 
ostendisse observationes Cassinianas, tam ccelestes quam 
terrestres in Gallia preecipue meridionali habitas, adeo 
incertas esse et inde figura telluris nails modo deduci 
queat.” 

We have now arrived at the period when the question 
between the Newtonians and Cassinians was decisively 
settled, and the victory of the od/a/ss over the oblongs ac- 
kmowledged even by the Cassinis. This result was 
brought about by the expedition to Lapland in 1736-37, 
and won for its ruling spirit, Maupertuis, Voltaire’s witty 
compliment of having “ aplati les pôles et les Cassinis.” 

R TUCKER 
(T: 0 be continued.) 


+ Ha was to the “Re. Hon. my most noble Lord snd Master 
Henry Somerset Herbert, &c.”’ i 


OUR BOOK SHELF 


Elements Y CEO, Theoretical and Practical. By 
William Allen Miller, M.D., LL.D. Part Il. Inorganic 
Ch “Revised by Herbert McLeod, FCS. pa 
fessor of imental Science, Indian Civil E 
ing College, Coopers Hill, 5th edit, with 
(London : Longmans, 1874.) 

IT will of course be superfluous to say anything in the 
way of criticism con this well-known manual. The 
death of its lamented author has necessitated the placing 
of the fifth edition in other hands, and it could not 
have fallen into better than those of its present editor. 
The principal changes so far have been a re-arran t 
of the in accordance with the modern od of 
study and the removal of certain parts, such as those on 
gas analysis and the description of certain carbon com- 
pounds, to the glean preparatory to their removal to 
the third part, to which they more strictly belong. 

Some of the constitutional formule, now so much in 
use, have been introduced, and the kind selected have 
been those used by Frankland in his well-known “ Lec- 
ture Notes.” We are, however, glad to see that these 
have not been used to the exclusion of the notation 
ado in former. editions. 

reat credit is due to Prof. McLeod for the thorough 
and canscientious way in which he has performed his task, 
and the only fault we have to find is that there is occa- 
pore a certain amount of confusion caused by the use 
erent names for the same body, a fault for which, 
eee the science itself is largely rappie. RJ. 
F. 


Zones of Parallel Lines of Elevation in the Earth's 
Crust. By Angus Ross, sec, and mem. com. N. S. 
Inst. of Nat. Science. (Halifax, Nova Scotia, 1872.) 


Hx is a bold man who will predicate that no future 
discovered fact will disturb even Te a widely ac- 
cepted hypothesis, This bei eses 

in fact tentative only, and Sa in so far as they 
enable us to classify and deduce laws from such facts as 
we know, we ought to welcome every generalisation which 


Hons 


ps known facts under some new aspect, In 
above pamphlet we have such a eralisation. 
Whether it will prove to be sup future .dis- 


covery, or even whether it can idly applied to 
explai actual facts will require Deh ioe Eepe 
determine. We can only say that it is i ious and 
novel. The author claims to have di the method 
of distribution of the various mountain chains or lines of 
anticlinal elevation. These he asserts are arranged in 
parallel lines along certain belts or zones which girdle 
the earth, each zone following approximately the course 
of a great circle, and each having for its medial line or 
axis a line of volcanoes. Of these rones he describes 
seven, and we may extract one as a type of the rest. 
“ Zone No, 1 on the Rocky Mountain’ has its axial 
line in the volcanic belt extending from the Pree Andes, 
across Central America the Rocky 

tains, Alaska, the Aleutian Islands, tschatke, 

the Kurile Islands, Japan Islands, Loochoo Islands, 
Niera Islands, Palawan, and Borneo, The Islands 
of Amsterdam and St. Pauh the Kerguelen Islands, the 
South Sandwich Islands, and South ia seem to 
indicate the completion of the more southerly part of the 
( ) great circle.” The author,as we have 
describes seven such zones or belts which intersect 
one another, and argues that the points of intersection 
are foci of volcanic . He argues also that the 
great mountain-chains in their direction follow the course 
of. one or other of these rones, and thus describes their 
ty and elevation 


from the axlal line 
plier Aad yet nem 


Moun 


a salt ea Ne. 1 bg co: 
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and the others as successively less recent in the order in 
which I have named and comparing similar parts 
of any two zones, the height of the anticlmals is greater, 
the dip less, and the difference between their axes greater 
in the more recent.” The pamphlet is ably written and 
very deserving of study. HENRY H. HOWORTH 





LETTERS TO THE EDITOR 


Animal Locomotion 


In NATURE, vol. ix p. 301, there is a letter from Mr. 
Wallace on a very im comected with the Theory 
of Flight. The question he discusses is “whether a bird’s wing 
during onward flight moves dowewards and backwards or down- 
wards and forwards ;” snd Mr. Wallace supports Mr. Pettigrew 
in affirming that the movement is dewamards and forwards. 

As this is a subject to which I have paid long and close 
attention, T desire: ee my conviction that neither of the 
two motions thus . Wallace ls the true motion 
of a bird’s wing in forward flight. 

The true motion is one strictly vertical to the axis of the bird’s 
body; and as that axis 1s ordi horizontal in flight, the wing- 

is a vertical stroke, that is ty downwards, and neither 
dowo pirds and forwarda = nor ‘‘ downwards and backwards,” 
not a question of theory, but a question of to be 
determined by observation. The wing-stroke of pegs is 
indeed so rapid that the eye cannot distinctly follow the opera- 
tion, Bat there are birds whose ia 20 and whose 
flight is so slow, that the -stroke can be followed with the 
distinctness. 


greatest Such is the common heron— common, 
alas, no longer in mott pats of England, but numerous on the 
west coast of Scotland, When at home I am im the daily habit 


of watching their flight ; and the truly vertical character of the 
wing-stroke isa fact which I have verified by the eye under 
every possible condition which could supply the evidence. 

ere are indeed two shght modifications of the perfect per- 
pendicnlarity of the stroke which result (1) from the attachment 
of the wing to the body of the bird, and (2) from the structure of 
the wing-feathers. The first of these two modifications conmsts 
in this—that as the wing moves upon a hinge, its extremity must 
move downwards, not absolutely vertically, but descri an 
arc, The segment of a circle, however, throngh which the 
amg ihes moven i Sari 8 very short one: and in so 
far as the movement of extremity departs fiom the 
v it therefrom neither ‘‘ backwards” nor *‘ for- 
wards,” but (as it were) ‘in »—that is, in the direction of 
a circle encompassing the axis of the bird’s body as with a hoop. 
Pigeons, as an amusement and in play, often complete this 
circle Pog Se gill shana quilla clash each other over 
their backs, and down again under breasts. But in 
ordinary forward flight, when birds are intent only on 
sion, the wi move troagh. avay máli -are ee ol tha 
com referred to. 
: e second modification of the perpendicularity of the stroke 
arises from the ‘‘set ” of the ese nahas whet cats badk 
wards and downwards from the wing-bones. Insome birds, and 
notably in tho beron, and all the storks, the concavity thus 

js very deep, and of course a surface which is thus not a 
plane surface, but a concave one, however truly it may be struck 


downwards, cannot have a vertical reaction on the air. 
‘When we observe, however, in the case of birds, 

and some of these the most fers in the world, con- 

cavity of the wing-feathers is very ht i and that the 


whole vane is very narrow, flat, and “taut,” it is obvious that a 
ee as posable, is the really 
The great secret of flight 


when y grasped and understood, at once 
with ss needless, and condemns as mechani erroneous, 
the which sumo either a ‘‘ downward and for- 


I venture to think thet Mr, Wallace is certainly in error when 
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he ascribes to Mr. P: the merit of having been the first to 
show that aee ae motion is a resultant of 
the upward and downward action of the under the in- 
fluence of i a 


gravitation. 
3a Retemayy oad Piha in Good Words a poper on the 
mechanism of fight, m which this effect of the wing-stroke was 


ae ip the “Reign of Law” pab 
laked im te end of 1866," Mr Peldgrew' etre before the 


it (including even a poetical ion 

kuke en on fight. The Aare, , Was somewhat 
abated by the strange mixture of much that was quite correct, 
i a preat deal more which I believed then, and bebere now, 
to be y erroneous ARGYLL 
March rr 

Mr. WALLACE has well said that the question, How a bird's 
wing moves in fl tis a tery im ” In these 
days, when sci attention is being directed to the problem 


hesitation, 
in reply to the sictures of this very accurate ubserver. 

At that I assumed either that a bird's 
wing is inflexible or that it ina plane. Of its flexibility I had no 
cause for at all; bat so far from regarding it as a plane, 
I expressly objected to Dr. Pettigrew so ting it m his 
supposed refutation of the orthodox view. powt in dispute 
is entirely the down stroke ; against Mr. Wallace’. 
account of the up stroke I make no objection. 

First, what may we infer 4 priori concerning the down stroke? 
(1) Its efficiency Ís independent of the velocity of the bird: this 
is simply a consequence of the second law of motion. We here 
to suppose a bird fixed in still air, and to ascertain the effect 
which ensues on a downward blow of the wing. The subsequent 
forward velocity of the bird, so far as that depends on the down 
stroke, is but a consequence or an accumulation of these effects. 
It is thus only needful to analyse the single effect itself, To this 
end the shape and varying flexibility of the wing must be noted 
Along the exterior margin we have a rigid area, comparable to 
the blade of an oar, and formed for the most part ot bone, in 
the zø side of which the rigid tnbes of the primary and secondary 
feathers are inserted. On the under side of this, which we may 
term the oar of the wing, there is tus a considerable con- 
cavity, the direction of which when the wing is extended 1s 
decidedly backward. The area towards the middle line of the 
wing is Ha and horizontal, approximately so at all events, when 
the bird is freely suspended in the sir. Of the posterior, the 
larger, half of the wing it is tme, as Dr. Pettigrew says, that the 
aspect is forward, more aparla Iy ii ad birds with broad and 
rounded wings. The e extremities of the feathers readily 
turn upwards like vanes in the manner so well shown in Fig. 80 
of Dr. Pettigrew’s work. We may thus roughly distinguish four 
from the front: (a) the oar area; (b) the plano 
or flapping area; (c) the kite area; (d) the vane are, (2) Now 
we may inquire what will be the effect of each when the wing is 
struck downward. The reaction from the oar ares will be (a) a 


i 


force directed u and forwards; that fram the plane area 
(6) a force directed upwards simply. Against the kite area will 
impinge the air sent backwards rebounding from the blow of 


the oar area ; the effect of this (c) is all that corresponds to what 
Dr. Pettigrew calls the kite action of the wing. Lastly, the 
airin ping through the feathers, and especially in raising 
vane area, will uce the forward motion (a) to 
Mr, Wallace refers, des contributing something (¢) to 
support the bird’s weight. The horizontal component of (a) to- 
gether;with (d) will carry the bird forward. The slighter bori- 
zontal com t of (c)—slighter because proceeding only from 
the rebounding air and from a yielding surface—will tend to 
hinder the forward motion: hence the abeence, more or less 
complete, of this area in quick fliers. The forces (6), greater 
pszt of (c) and (A Will imatain the bird agatat gra? 
Neither Dr. Pettigrew, norapparently Mr. W: 
the motion consequent on a surfece stnking against the air from 
that of a surface glid ing throng dt. If I incline a sheet of 
and let it slip my hand it will descend with 
; but if, having stiffened it, 
same inclination it will tend to 
i The How 


a. they miy apply either to the 


- great pectoral 


.. tards flight, (4) The action. of 
have to stan tome momentura by the uae of both fet and wings 
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directed. downwards and beckwards must an upwards 
and forwards ; the si! s Deer cit gulsasereane 


and forwards. I do not y thet if the. down stroke of the 
bird’s wing be directed hackare ari Gonna en the 
resultant motion will be,‘as Mr. uely 
downwards.” But why? Because all the 

enumerated aro so y diminished—the 
forward forces, with tho excopdcaof (d); being increased—that, 


to use Mr. Wallece’s words, “the vertical reaction of 
the down stroke over the up stroke is no 1 able to over- 
come gravity,” which converts the bird’s wings for the nonce into 
Eie o E donies deiliug downwards, waking | but an occasional 
strike, now that the horizontal effect of the wings is so great, to 
increase the of its descent. 


Bat within the Hmits of this angle, whatever they be, the effect 
of a downward and backward blow must,“on mechanical grounds, 
be in general such as I have mid. For clearness’ smake it may 
not be superfluous to note an ambiguity in the expressions 
“downwards and downwards and forwards ;” 
of the surface of the wing 

to the direction of the anterior hargin. I maintein only that 
he direction of tha vitface—-in some singe, merely Ghat of the 
anterlor ion of the Furface—is downwards and backwards. 
The anterior , by the contraction of the pom 
muscle, is drawn ownwards and forwards, in by the way, 
there is the further advantage that less alr will escape from under 
the wing in front. 

But, secondly, what can we okso as to the down stroke? 
(1) A'i, pocketed out to me by an anatomical friend--that the 

muscle which depresses the wing is inserted into 

Poe e E E ee T 

la gy +0 a3 to tit the under surface of the wing slightly u 

e give it a backward direction, (a) TE me tof 

patter of pigeotis, be watched Tom a window to- 

coat fe of the shadows on the under side of 

Gy rward inclination of the Pp cmon € alight, 
te) D wings of a to 

eee ree i 

or water birds, that 


Seanad 


before they can rise ; here 
moar Ag 2 by ae hi 
hovering noti e 

only, bat of his wings. 


Mr. Wallace’s Comper eppernefbjet to ay 
bird’s wing is a highly 


demi cet abara b ereny feather” fe i. pomm ble; even 
ions rave re ey er tf pe a few simple prin- 
t is with these alone that I havo ventured to concern 

Jamas Warp 


y a forward blow against the air 
-inclined position of a 
allace, and not of the bird 


sok 


Tele : 
‘Trin, Coll, Camb., March 3 


WITH reference to Dr, Pettigrew's letter in NATURE, vol. ix. 
36a, I cannot do better than ask him to read the two papers 


“That 1 rfer-to in my former reply, which he has evidently not 
- done. 


March 16 .- A. HL. Garzop 





` The Moon’s Want of Atmosphere 
Jone very mapatie review of Memrs. Nasmyth and Car- 


penter’s work on ** The Moon ” leads meto propose an 
tion of the absence of a lunar atm which I not 
remember to have seen anywhere. many arguments in 


the aksøimie zero, when oreo 


n A a IO a o pamm ha mia 
~ iom, es nothing more probeble in my mind that 
the consolidation from cold of all the ously ext 


the mar surface is evidently different from the above, and Lord 
Roese’s observations on lunar rediktion apply only to the direct 
reflection of the solar rays. A. 





On Volcanic Eruptions > 
A passage in Nasmyth’s work on the “Moon” 
volcanic eruptions 


consequ an explanation thet T have 
atten given fn lecturam, Th ale ead 


son are gradual, 


NATURE =- : 


ect to a variety of į ' 
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I postulate (1) that a solid” crust is ae Gyr ies 
that the interior eke 


expands 
melting-point of lava is lowered by presswme. 
cine paral mopped by cooled or aliifed Tara Ta te 


o 
sound. Ishall be glad to hear what is thonght of it by autho- 
J. M. WILSON 


\ 





"Remarks on Oxone 


years of records, aro not stated 
she be of linaattines lor con: 
parison with other persons’ 

2. The occurrence of ozone with Ass, and not with snow, 
may be explained by its happening im warmer. weather, and not 
in winter, and in warmer stratum of air through which the 
hail falls from the cold stratum above. 

3, ‘The larger quantity of ozone in Table TL in winter over 
that in summar is anomalous, and inconsistent apparently with 
the records in Tables VL and VIL, where it is stated to increase 
with the temperature, 
4 


radi esd ag Snap iicrease in q with increase of 


ih of the sa, it may bo sakod how that is 
to greater ence of it at the sea-shore 
than inland, Bee 

5. If there be only an a connection between sactrical 
stores and oxons, may be required to account for the 
production of ozone by electrical action, and whether 
the two be identical in an if not fn ongin. 


6. The paragraph—"" The gir ts drier near the ne rar 
about the equator, might be more clearly defined-by sacing fho 
Ri sta eric arde o aner and corn,” as within those 
it certainly gradually more humid. 

7. In ons ae there. is stated to) Ga an itimat con 
nection between Assraity of the atmosphere and PEA 


Po Ai 
8. That the abeolute Auwetatty of the air diminishes with in- 


may see in Westmoreland or Dartmoor, where the heights are 
always misty and dam 
chance to be land winds 


p- 
tropical or irate winds onl 
whereas 
ee Shee 


are generally 
Ocean, in the ordinary acceptation 0 the term. 
10, The connection of the production of ozone 


the means 
of serpentine wil] bring to the mind of the tourist the freshness 
of the air of hills planted with pine forests, 
“ 11. Accepting the theory that ozono is connected with the 
“equatorial it may be asked bow the ne of ozona in 
mio azie Pan to „be "co to Tho app there se only 
olar winds, con to ascend T the 
air from north and a 


days the 
ready stated to very with the assess of the paar (Table II.) and 


Mar. 19, 1874 | 


the winds, tem and berometrical indications might 
have been added for the like reason 

13. Table XI. also requires a note of the season of the 
and the number of days of obectvations. It may here be 
how is the discrepancy t be reconciled between the lessening of 
oxone as you sail Zo Polar Regrons, and the increase of ozone 
as you ascend in the air, when the temperature as regularly falls 
in the one as in the other. 

14 The records sho the connection between Aor- 
esceence and manifestation of ozone are satisfactorily drawn 
out, and may probably become of fich valie in a new investi- 

on 


15. The less prevalence of orone in the higher extrasropecal 
latitudes may be due, as suggested in another case, to the dry- 
ness of the atmosphere impairing the sensiiroemass of the test 
papers, so that for the present such deductions are under sus- 


picion, 

16. The idea that the prevalence of ozone is coincident gene- 
tally with a low barometer seems well pottea by the observe 
Hogs recorded. bat somo explana awit 1egnired to account 
for ita maximum Once with ee min in Tables IX. 
and one should accept the theary of its connection only 
with equs winds, 

17. its presence may be connected with wars: tempera- 
tures of the alr seems better established at sea than on land, as 
also its coincidence with Assasdity of the air, though this is some- 
what vitiated by the conscientious syggestion that its manifesta- 
tion may be due to the increased susceptibility of the test-papers 
when moist. 

18, In the statement that ozone increases as you ascend mown- 
tainous elevatiens, it is not stated what winds were blo at 
the time, which would appear to be necessary, if the idea of its 

with any particular wind were considered essential 

19. The key to thë origi and preralenee of ozone in the at- 

here seems stl! un vered, and we do not yet appear to 
have determined if ıt belungs to aqueous vapour or a special 
wind, or whether it be an additional constituent of the aur, like 
carbonic acid, or a floating entity, like a cloud, N 
UBIBUS 





The Limits of the Gulf Stream 


AS one of those ed in the compilation of the Atlantic 
t-charts published by the Admiralty, on which are given the 


its, vel , aud general features of the Gulf Stream, as well 
as the boundanies of the regions in which ice and icebergs may 
be fallen in with in the N Atlantic, I cannot allow the letter 


in NaTuR® (vol. ix. p. 343), by W. W. Kiddle, of the White 
Star Mail steamship Oveassic, to remam unchall 
The Gulf Stam and ice boundaries, delineated on the North 
Atlantic chart, referred to in that letter, are m their details 
transcripts from the Atlantic pilot-charts. A 
These detmls were the result of much patient Slay etree 


and obtained from many sources pom unknown to tan 
Kiddie ; am the most valuable were the pai and 
o ons made by members of the United States Coast 


Survey, and to be found embodied in the annual reports between 
1843 and 1859; and especially from the exhaustive and learned 
work oncurent, bs well known to cultivators of nautical science, 
by the late Major Rennell. 

If the average boundaries of the Gulf Stream cannot be laid 
down within reasonable limits from the authorities I have 
quoted, aided, too, by the many observations of ships of war, 
extending over the present centnry, I fear that Captam Kiddle’s 
results will not assist us in a more accurate delineation. 

It is, however, to be hoped that Captain Kiddle’s informa- 
tion on the currents may be more e than that he has ven- 
tured upon ving with regard to the limits of iceberg-drift ; 
here recorded facts are irresistibly agamst him. Ho has only to 
consult any North Atlantic memoir on the subject, and he will 
find that icebergs have been fallen in with so far douth as 
36° 10° N., or 7° south of the high authority he quotes, I would 
refer him on this interesting subject, as well as how icebergs are 
found on the southern edge of the Gulf Stream, and why it is 
posible ‘‘that bergs could drift square across the heated waters 
‘of the Gulf Stream to lat. 39° N.,” to a paper by the well-known 
W. C, Redfield, of the United Stntes (reprinted in the Nastical 
Aagasinsior 1845), who gathered the facts that have simply been 


) 
in the A 
London, Match 11 THomas A. HULL 
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The Great Ice-Age 


Maz. Green, reviewing Mr. J. Gellae’s work on the “Great 
Ice-Age” (NATURE, vol ix. p. 318), expresses the opinion that 
a glacial must have been ome of mtense cold. This us the 
general colon and yet T think it can be shown to rest on a 
mrsconception, If the climate at any given elevation is cold 
enough to form glaciers, no decrease of the winter temperature 
will increase their magmtude; while on the other hand a low 
summer temperature is shown by the facts of physical geography 
to be eminently favourable to g tion. This last may almot 
be called an identical propomtion, for permanent snow means 
snow which lasts through the summer. 

As Mr. Croll has pointed out, there have been periods where 
thé sun’s greatest and least distances were respectively greater 
ard less than now. He thinks that a petiod occurred 
when, in the course of the precession of the equinoxes, the sun’s 
greatest distance occurred in the winter, so as to cause a cold 
tointer, I think the true theory of the glacial climate is exactly 
the reverse of this: that 1s to say, ıt was caused by the cold 
susamer which occurred when the sun’s greatest distance was in 


the summer. 
I have stated these views at in the Yorrnal of 
the Geological Society of London, 1869, p. 350. 
J. J. Morpeay 


Old Forge, ae Co. Antrim, 


Mars 


In a most interesting article on the planet Marg, in your issue 
of Natuars for Feb. 19, which has just been shown to me, the 
Rev. T. W. Webb directs attention to the question of the colours 
of Mars being due to effects of contrast or not, and says—‘‘Nor 
does it seem to have been noticed that no effect of contrast has 
been traced in the Polar snows.” 

Kindly permit me to inform Mr. Wobb that, m a er on 
Mars in the last volume of the ‘‘ Monthly Notices of he Royal 
Astronomical Society,” I expressly state that, “on May i4, 
1873 the south Polar ice appeared (in an 84-inch silvered glass 
tefiectoi, by Browning) of quite a pale sky-blue colour, evidently 
by contrast,” and I may add that this elect I noticed also on 
two or three subsequent occasions, 


Burton-on-Trent, March 12 Epwarp B. KNOBEL 





POLARISATION OF LIGHT* 
VI. 


MENTION was made in the previous article of the 

bands produced in the spectra of polansed hght. 
Beside the fact of the existence of these bands it has 
been found upon examrfnation that the state of polarisa- 
tion at different parts of the interval between two suc- 
cessive bands vanes; and such an examination may be 
made by means of a quarter-undulation plate or a Fres- 
nels rhomb, 

If we carefully examine the spectrum of light which has 
passed through a selenite, or other ordinary crystal, we 
shall find on turning the analyser that, commencing with 
two consecutive bands in position, the parts occupied by 
the bands and those midway between them are planc- 
polarised, for they become alternately dark and bright ; 
while the intermediate parts, f.e. the parts at one-fourth 
of the distance from one band to the next, remain per- 
manently bright. These are, in fact, circularly polansed. 
But it would be incorrect to conclude from this experi- 
ment alone that such is really the case, because the same 
appearance would be seen if those parts were unpo- 
larised, f.e. in the condition of ordinary hght And on 
such a supposition we should conclude, with equal justice. 
that the parts on either side of the last mentioned 
(i.e. the parts separated by one-eighth of the interval be- 
tween two bands) were partially polarised. But if we in- 
troduce a qu&rter-undulation plate between the selenite 
and analyser, with its axis inclined at 45° to that of the 
selenite, circular polarisation will be converted into plane 
and plane into circular. This being so, the parts which 

* Continued from p 326. 
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were originally banded an to become bright and to re- 
main bnght, while those that were originally bright ought 
to become banded during the rotation of the analyser. 
The effect to the eye will ently be a general shift- 
ing of the bands through one-fourth of the which 
se es'each pair. Further, as on the ane hand plane 
Pe isation is converted into circular right-handed or 
eft-handed by two positions of the plate at right angles 
to one another; so on the other right-handed circular 
polarisation will be converted by the plate m a given posi- 
tion into plane polarisation ha the vibrations in one 
direction, and left-handed into e polarisation having 
the vibrations in a direction at nght angles to the former. 
Hencé, if the plate be turned through a right angle from 
the position drst described, the band will be shifted in a 
direction opposite to that in which they were moved at 
first. In this we have evidence not only that the polarisa- 
tion on either band is circular, but also that on the one 
side it is right-handed, while on the other it is left- 
handed. 
All the phenomena, hitherto described manifestly 
«depend upon the internal structure of the crystal plate, 
in virtue of which it affects the vibratorygmovement of 
the ether within it differently in different direchons, And 
seeing that most crystals, when broken, divide themselves 
naturally into smaller crystals having the same form, ṣi.. 
having their planes and edges similarly inclined, we are 
naturally led to conclude that the structure of these 
bodies may differ not so much in different parts, 
as along different lines or planes connected with the 


-~ , forms into which they break, or (as it is also described) 


with their planes of natural eae And this suggests 

the question whether an uncrystalline body might not, 
by pressure, or strain, or otber mechanical distortion, be 
caused to affect the motions of the ether within it ina 
manner dependent upon their direction, and ın that way 
to exhibit chromatic effects with polarised ght analogous 
to those described above. Experiment answers this 
question in the affirmative. ; 

The simplest experiment in this bianch of inquiry 
consists in taking a rectangular bar of ordinary glass; 
and having crossed the polariser and analyser so as to 
give a dark field, to strain the bar with both hands as if 
we were trying to bend it or to break it across. The side 
towards which it may be supposed to be bent is of 
course compressed, while the opposite is stretched 
out. Between these two there must be an intermediate 
Gand, more or less midway between the two, which is 
neither compressed nor stretched. The moment the 
strain is put upon the bar light will be seen to pass 
through the of the bar nenrest to both sides, while 
a band remains dark midway between the two. 

This shows that the mechanical strain has imparted to 
portions of the glass a structural character analogous, at 
all events optically, to that of a crystal. The effects may 
be in and rendered more striking pi placing the 
glass in a frame furnished with a screw, by which the 
rod may be firmly held and considerable pressure applied 
at particular points, When this is done the structural 
character becomes more completely developed, and the 
dark band is frmged with colours which appear to flow 
inwards or outwards according as the pressure 1s increased 
or diminished. A slightly different, but more effective, 
exhibition of chromatic polarisation is produced by 
squeezing a thick square plate of glass in a vice. In this 
case the pressure may be carried further without fear of 
fracture, and the chromatic effecls Bele htened. 

‘It is, however, well known that molecular forces, such 
as those due to heat and cooling, in many cases far 

transcend in intensjty those which we can exert by 

mechanical arrangements. And, in ao if vonage 

lass be unequally heated to a very moderate degree, the 

f ternal ERRE] effects immediately reveal themselyes 

by dark bands, which indicate the border land between 


strain and pressure. As the block cools, these landmarks 


ually disappear, and the field becomes again uni- 
ormly dark, But by far the most splendid effects (and 
these are permanent) are produced unannealed 
lass ; that is, by which has been rapidly and there- 
ore unequally cooled. When a mass of has been 
cast in a mould in the form of a thick plate, then what- 
ever be the contour line, the outside cool first and 


become a rigid framework to which the interior of the 
mass must accommodate itself. The nature and direction 
of the pressure at each point of the interior will be prima- 
rily dependent u e form of the contour; and by 
adopting various =$ of contour the most beantiful and 
varied with coloured compartments may be pro- 
duced. e forms and colours of the figures produced 
by transparent bodies when submitted to polarised light 
have been conversely used as a means of measuring, with 
almost unparalleled accuracy, the mechanical pressures 
which such a body is undergoing. 

Besides glass many other P ENA may be used as 
reflectors so as to produce polarisation ;,for example, 
leaves of trees, particularly ivy, mahogany furniture, 
windows, shutters, and often roofs of houses, oil paintings, 
&c., and last but not least the surface of water. In each 
of these cases when the reflected beam is examined with 
a Nicol the alternations of light and darkness are most 
strongly marked, and the colours o a crystal plate be 
used) are most vivid, or in technical language the polarisa- 
tion is most complete, when the light is reflected at a 
particular angle. In proportion as the inclination of the 
incident light deviates from this angle the colours become 
fainter, until when it deviates very greatly all trace of 
polarisation disappears. 

It will be found very interesting to examine the polarisa- 
tion of sunshine reflected from ripples on the surface of a 
lake, or better still from the waves of the sea, and its dif- 
ferent degrees of completeness produced at the variously 
inclined portions cf the waves. But without having re- 
course to nature on so large a scale, an artificial piece of 
water may be placed in our room. A tea tray will serve 
as well as anything else to form our little sea; and a’ 
periodic tap at one corner will cause ripple enough for the 

esent purpose. The waves appear bright, and although 

righter in some parts than others they are nowhere en- 
tirely dark. But on turning the Nicol round the contrast 
of light and darkness becomes much stronger than 
before. In parts the light is absolutely extinguished, or 
the polarisation is complete ; in others it is incomplete 
in various degrees. And if a selenite or other 
plate be introduced we have the beautiful phenomena of 
iris-coloured rings playing over the surface of our minia- 
ture sea. 

Suppose that we now turn our attention to the sky, and 
on a clear bright day we sweep the heavens with a polari- 
scope, or even with a mere Nicol’s prism, we shall find 
traces of polarisation in many directions, But if we ob- 
serve more closely we sball find that the most marked 
effects are produced in directions at right angles to a line 
drawn from our eye to the sun, when ın fact we are Jook- 
ing across the direction of the solar beams. Thus, if the 
sun were just rising in the east or setting in the west, the 
line of most vivid effect would lie on a circle traced over 
the heavens from north to south. If the sun were im the 
zenith, or immediately overhead, the most vivid effects 
would be found on the horizon; while at intermediate 
hours the circle of strongest polarisation would shift round 
at the same rate as the shadow on a sun-dial, so as always 
to retain its direction at right angles to that of a line join- 
ing ourselves and the sun. 

ow, what is it that can produce this effect, or indeed, 
what produces the effect of light from all parts of a clear 
a The sky is pure space with no contents, save a few 
es of atmosphere of the earth, and beyond that the 
impelpable ether, supposed to pervade all space, and to 
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transmit light from the furthest limits of the stellar uni- 
verse. The ether is however ceytpinly inoperative in the 
diffusion of light now under consideratiop. Buta 
simple experiment will suffice to shaw that such a diffu- 
sion or, as it has been better called, a scattering of li pts 
is due to the presence of smali particles in the air. f a 
beam from an electric lamp or from the sun be allowed to 
pees throu cea its yea becomes visible by its 

ection from the motes of floating bodies, in fact 
the dust in the air. Bat if the ait Ge laa! of diet Ee 
burning it with a spirit lamp placed underneath, the 
beam disappears from the parts so cleared, and the space 
becomes dark. If, therefore, the air were absol pure 
and devoid of matter foreign to a te azure of the sky 
would no lo be seen and the heavens would appear 
black; the illumination of objects would be strong and 
glaring on one side, and on the other their shadows would 

deep and unrelieved by the diffused light to which we 
are accustomed. Now, setting aside the dust, there are 
always minute particles of water floating in the atmo- 
sphere. These vary in size from the great raindrops 
which fall to earth on a sultry gay, through intermediate 
forms of mist and of fine fleecy cloud, to the absolutely 
invisible minuteness of pure aqueous vapour which is 
present in the brightest of skies. it is these particles 
which scatter the solar rays and suffuse the heavens with 
light. And it is a remarkable fact, established by Prof. 
Tyndall, while operating with minute traces of. gase- 
ous vapours, that while coarser particles scatter rays 
of every colour, in other words scatter white light, finer 
particles scatter fewer rays from the red end of the spec- 
trum, while the finest scatter only those from the blue 
end. And in accordance with this law cloyds are white, 
clear sky is blue. - j 

But the point which most concerns us here is the 
also discovered by Prof. Tyndall, that light scatt 
laterally from fine particles is i The experiment 
by which this is most readily shown is as follows: Allow 
a beam of solar or other strong pe to pass through a 
tube about thirty inches long filed with water, with 
which a few drops of mastic dissolved in alcohol have 
been mixed. The fluid so formed holds fine particles of 
mastic ina state of suspension, which scatter the light 
laterally ; and if the souttered light be examined with a 
Nico] traces of polarisation will be detected. But better 
still, instead of using the scattering particles as a polariser 
and the Nicol As an analyser, we may polarise the 
light before it- enters the tube and use the particles 
as an analyser, and thus produce the same effect 
as before, not only ypon the particular point of the 
_ beam to which the eye is directed, but upon the whole 
body of scattered light. As the Nicol is turned the light 
seen laterally begins to fade; and when the instrument 
has been turned so as to cut off all vertical vibrations, the 
only parts remaining visible in a horizontal direction will 
be those reflected from the larger impurities floating in 
the water independently of the mastic. The direction of 
vibration of the light polarised by lateral scattering is 
easily remembered by the fact that the vibrations must be 
pran both to the original and to the scattered 

; if, therefore, the latter be viewed horizontally, 
they must be endicular to two horizontal straight 
lines at right angles to one another, ze. they must be 
vertical, 

An effect still more beautiful, and at the same time 

more instructive, may be produced by interposing 
a plate of quartz between the Nicol and the tube. The 
wack beam then becomes suffused with colour, the tint 
of which changes for a given position of the spectator 
with the angle which the Nicol is turned. 

And not only so, but while the Nicol remains at rest 
the tints are to be seen acattered in a regular and definite 
order in different directions about the size of the beam. 
But this redial distribution of colours may also be shown 


‘in a more gtyiking manner, hy using a bi-quartz, which as 

pa before distributes the colours ın opposite direc- 
tions, The beam should sha 
right les; the more obliquely it 
decided is the polarisation. 

The colours here seen are those which would be ob- 
served upon examining a clear sky in a position 90° from 
that of the sun; and the exact tint visible will depend 
ypon the position in which the Nicol is held, as as 
upon that of thesun. Suppose, therefore, that a Nicol and 
quar ulate be ee ee of the sky which is all 

ay at right angles to the sun, that is, to the region 
about north pole of the heavens (accurately to the 
north pole at the vernal and autumnal equinox), then if 
on the one hand the Nicol be turned round, say, in a 
direction opposite to that of the sun’s motion, the colours 
will change we definite order ; if, on the other, the Nicol 
remain stationary while the gun moves round, the colours 
will change in a similar mdpper. And thus, in the latter 
case we might conclude the position of the sun, or in 
other words the time of the day, by fhe colours so shown. 
This is the principle of Sir es Wheatstone’s Polar 
clock, which is 8ne of the few practical applications which 
this branch of polarisation has yet found. 

Figs. 18 aaa id represent general forms of this instru- 
ment described in the following piege by the inventor. 

“ At the extremity of a vertical pillar is fixed, within 
a brass ring, a glass disc, so inclined that its plane is ` 

endicular to the polar axis of the earth, On the 
[rer half of this disc is a graduated semicircle divided 
into twelve parts (each of which is again sub-divided 
into five or ten parts), and against the divisions the 
hours of the day are a FE and termi- 
nating with vr. Within the fixed brass ring, containing 
the glass dial plate, the broad end of a comcal tube is 
so fitted that it freely moves round its own axis; this 
broad end is closed by another disc, in the centre of 
which is a small star or other formed of thin films 
of selenite, exhibiting when examined with polarised light 
strongly contrasted’ colours ; and a hand is painted in 
such a position as to be a prolonggtion of one of the 
incipal sections of ie Srpen . At the smaller 
end of the conical tube a Nicol’s prism is fixed so that 
either of its diagonals shall be 45° from the principal 
section of the selenite films, The instrument belt so 
fixed that the axis of the conical tube shall coincide with 
the polar axis of the and the eye of the observer 
being placed to the Nicofs prism, it will be remarked 
that the selenite star will in general be richly colo 
bat as the tube is turned on its axis the colours wm 
vary in intensity, and in two positions will entirely dis- 
appear. In one of hese positions a smaller circular disc 
in the centre of thé star will be a certain colour (red, for 
instance), while in the other position it will exhibit the 
complementary colour, This effect is obtained by placing 
the principal section of the small central disc 224° from 
that of the other films of selenite which form the star. 
The rule to ascertain the time by this instrument 1s as 
follows :—the tube must be turned round by the hand of 
the observer unul the colour star entirely disappears 
while the disc in the centre remains red; the hand will 
then pont accurately to the hour. The accuracy with 
which the solar time may be indicated by this means will 
depend on the exactness with which the ae of polarisa- 
tion can be determined; one degree of change in the 
plane corresponds with four minutes of solar time. 
The instrument may be furnished mth a graduated 
t for the purpose of adapting it to any latitude ; 
but if it be intended to be fixed in any locality, it may be 
permanently bai to the proper polar elevation and 
the expense of the graduated quadrant be saved ; a spint- 
level will be useful to adjust it accurately. The instrument 
might be set to its proper azimuth by the sun’s shadow at 
noon, or by means of a declination needle ; but an obser- 


ease be viexcd at 
is viewed the less 
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vation with the instrument itself may be more readily 
employed for this Ascertain the true solar time 
by means of a good watch and a time equation table, set 
the hand of the polar clock to correspond thereto, and 
pies ie eee) pi ar on ane ee Da colours of the 


aE Pe Peper aaae 

“The vantages a polar clock possesses over a sun- 
dial are :—Ist. polar clock being constantly directed 
to the same point of the sky, there is no locality in which 





Fic. 16. 


it cannot-be employed, whereas, in order that the indica- 
tions of a un-dial should be observed during the whale 
day, no obstacle must exist at any time between the dial 
and the places of the and it therefore cannot be 
applied in any confined situation. The polar clock is 
consequently applicable in places where a sun-dial would 
be of no avail ; on the north side of a mountain or of a 





Fia. 18,—Wheatstons's Polar Clock. 


lofty building for instance. andly. It will continue to 
indicate the tıme after sunset and before sunrise; in 

50 mon any portioh of the rays of the sun are refi 
from atmosphere, jrdly. It will also indicate the 
time, but with less accuracy, when the sky is overcast, if 
the clouds do not exceed a certain density. 

“The plane of polarisation of the north pole of the 
sky moves in the opposite direction to that of the hand of 
a watch; it is more convenient therefore to have the 
hours graduated on the lower semicircle, for the figures 


Fig. 37. 
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will then be read in their direct order, whereas they 
would be read backwards on an upper semicircle. In 
ag seat Veen the upper semicircle should be 
employed, for the p of po tion of the south pole 
Er changes in the saws direction as the hand of a 


watch. If both the upper and lower semicircles be gra- 





Fia. 19,—Wheatstone’s Polar Clock. 


duated, the same instrument will serve equally for ‘both 


hemispheres.” 

The following is a description of one among several other 
forms of the polar clock which have been devised. This 
(Fig. 20) though much less accurate in its indications than 
the p ing, beautifully illustrates the principle. 

“On a of glass twenty-five films of selenite of 
equal thickness are arranged at equal distances radially in 
a semicircle; they are so placed that the line bisecting the 
principal sections of the films shall correspond with the 


radii respectively, and corresponding to the hours 
are ted above each in regular order. This plate 
of is fixed in a frame so that its plane is inclined to 


the horizon 38° 32’, the complement of the polar eleva- 
tion ; the light passing perpendicularly thro this plate _ 
falls at the polarising angle 56°45’ on a yeflectorfof black 
glass, which is inclined 18° 13’ to the horizon. This ap- 








Fia, sa —Polar Clock. 


paratus being properly adjusted, that is so that the 
dial-plate þe icular to the polar axis of the 
earth, the following will be the effects when presented 
towards an unclouded sky. At all times of the day the 
radii will appear of various shades of two complementary 
colours, which we will assume to be red and green, and 
the hour is indicated by the opposite the 
redius which contains the most red ; the half-hour is indi- 
cated by the equality of two adjacent tints.” 
- W. SPOTTISWOODE 
(To be continued.) 
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A NEW THERMOMETER 


Ov readers will doubtless recollect a recent discus- 

sion in our relative to the priority of the 
invention of pro bulbs for deep-sea thermometers. 
The discussion has done something more than establish 
priority of invention, it has been the means of producing 
what, we believe, will to be a new and valuable 
meteorological instrument, for we have before us a paper 
by Messrs. Negrettl and Zambra, communicated to the 
Royal Society by Dr. Carpenter at their last meeting, 
describing a new thermometer of such novel construction 
that it cannot fail to interest all scientific persons, 
meteorologists especially, We regret our inability, owing 
to want of space, to reproduce the paper in its entirety. 
The following are the main points of this communica- 
tion. 

In Prof. Wyville Thomson’s “ Depths of Mie Sea,” 

occurs the following passage :—“ I t to men- 
Bon Wat in the bottom temperature with the Six’s 
thermometer the instrument simply indicates the lowest 
temperature to which it has been subjected ; so that if the 
bottom water were warmer than any other stratum 
through which the thermometer had passed, the observa- 
tions would be erroneous.” 

Undoubtedly no other result could be obtained with 
the thermometers now in for unfortunately the 
only thermometer available for the purpose of registering 
temperature and bringing those indications to the surface, 
is that which is commonly known ag the Sux’s thermo- 
meter—an instrament acting by means of alcohol and 
mercury, and ha movable indices with delicate springs 
of human hair tied to them. This form of instrument 
registers both maximum and minimum temperatures, and 
as an ordinary out-door thermometer it is very useful ; 
but it 1s unsatisfactory for scientific purposes, and for the 
object for which it is now used (viz the determination of 
deep-sea temperatures) ıt leaves much to be desired. 
Thus the alcohol and mercury are liable to get mixed 10 
travelling, or even by merely holding the instrument in a 
horizontal position ; the indices also are liable either to 
slip if too free, or to stick if too tight. A sudden jerk or 
concussion will also cause the instrument to give erro- 
neous readings by lowering the indices if the blow be 
downwards, or by raising them if the blow be upwards. 
. It was on reading the passage in the book above referred 

to that it became a matter of serious consideration with 
Messrs, N and Zambra, whether a thermometer could 
be constructed which could not possibly be put out of order 
in travelling, or by incautious handling, and which should 
be above suspicion and perfectly trustworthy in its indica- 
tions. This was no very Gay as But the instrument sub- 
mutted to the Fellows of the Royal Soclety seems to fulfil 
the above onerous conditions, being constructed on a plan 
different from that of any other selfregistering thermo- 
meter ; and containing, as it does, nothing but mercury, 
neither alcohol, air, nor indices. Its construction is most 
novel, and may be said to overthrow our previous ideas 
of handling delicate instruments, inasmuch as its indica- 
tions are only given by upsetting the instrument. Having 
said this much, it will not be very difficult to guess the 
action of the thermometer; for it ıs by upsetting or 
throwing out the mercury from the indicating column into 
a reservoir at a particular moment and in a particular 
spot, that we obtain a correct reading of the temperature 
at that moment and in that spot. e 

The thermometer in shape is like a syphon with 
parallel legs, all in one piece, and having a continuous 
communication, as in the annexed figure. The scale of 
the thermometer 1s pivoted on a centre, and being attached 
in a endicular position to a simple apparatus 
(which will be presently described), is loreren. to any 
depth that may be desired. In its descent the ther- 
mometer acts as an ordinary instrument, the mercury 
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rising or falling ing to the temperature of the stratum 
through which it passes; but so soon as 
the descent and a reverse motion 


is given to the line, so as to pull the thermo- 
meter to the surface, the instrument turns 
once on its centre, first bulb uppermost, 
and afterwards bulb down This 
causes the mercury, which was in the left- 
hand column, first to pass into the dilated o 
siphon bend at the top, and thence into 
the right-hand tube, where it remains, 
indicating on a graduated scale the exact 
temperature at the time it was turned - ] 
over. The woodcut shows the position of 
the m afler the instrument has been 
th treed .on Its cae A is the bulb ; 
B the outer coating or protecting cylinder ; 
C is the s of rare air, which is 80 
reduced the outer casing be com- |j 
pressed; D is a mall gla plig og the 
pacok of Negretti and Zambra’s Patent 

aximum Thermometer, which cuts off, 
in the moment of turning, the m in 
the colamn from that of the bulb ın the 
tube, thereby ensuring that none but the 
mercury in the tube can be transferred 
into the indicating column ; E ig an en- 
largement made in the bend so as to 
enable the mercury to pass quickly from 
one tube to another in revolving; and F 
is the indicating tube, or thermometer 
proper. In its action, as soon as the ther- 
mometer is put in motion, and mmediately 
the tube has acquired a slightly oblique 
position, the me breaks off at ths 

int D, runs into the curved and en- 
lie portion E, and eventually falls into O e 
the tube F, when this tube resumes its ° 
original perpendicular position, 

he contrivance for turning the ther- 

mometer over may be described ag a 
sbort length of wood or metal having 
attached to ita small rudder or fan; this È 
fan ıs placed on a pivot in connection 
with a second; on the centre of this 13 
fixed the thermometer. The fan or 
rudder points upwards in its descent 
through the water, and fecessarily re- 
verses its ition in ascending. This 
simple motion or half turn of the rudder 
gives a whole turn to the thermometer, 
and has been found very effective. 

Various other methods may be used 
for turning the thermometer, such as a 
simple pulley with a weight which might 
be released on touching the bottom, or a small vertical 
propeller which would revolve in passing through the 
water. . 
Messrs, Negretti and Zambra in their paper merely 
mention the new thermometer as being available for 
deep-sea’ temperatures; but we believe it will prove to 
be of great value on land; for with this thermometer 
we are at once provided with the means of making 
observations which will solve some of the most in- 
teresting questions connected with atmospheric tem- 
perature. At present we do not possess a mmple n- 
strument, in fact none at all which will automatically record 
out of doors the exact temperature at fixed periods; we read 
of the temperature b: so many degrees of heat or cold 

terday or last night, but we have no means of record- 
ing how cold it was (say) at midaght, or how warm at 
midday, except by actually watching the instrument at 
those hours, With the new thermometer in connection 
with an inexpensive time-piece, we can ascertain and re- 
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cord the exact temperature at any hour it may be deemed 
desirable, and by its means, and with experiments carried 
over some period of time, we may be able to determine 
with a degree of accuracy hitherto only approximately 
arrived at, which are the coldest or warmest periods of 
the days or nights, 





ON SOME RECENT ASTRONOMICAL SPE- 
CULATIONS IN THEIR RELATION TO 
GEOLOGY* 


HAVE called my subject speculations, because in the 
present state of the-mquiry there are so many ques- 
tions that can be looked upon in no other light. At the 
same time it appears to me very desirable that certain 
facts should be examined from this new point of view, if 
only to lead to’ researches -which otherwise would tot 
have claimed attentlen. What I then propose is to con- 
sider the bearing on certain geological questions of the 
new views of Mr. Lockyer respecting the constitution of 
matter, as indicated by a comparison of the spectra of the 
various classes of stars, and the probable effects of a 
change in the constitution of our sun. 

Sir W. Thomson has contended that the sun cannot 
have continued to give out heat and light for so long a 
period as has been assumed by many geologists, and 
concluded that it was “on the whole most probable that 
it has not illuminated the earth for 109 millions of years, 
and almost certain that it has pot done so for 500 mil- 
lions."t Prof. Huxley made this question the subject of his 
address to the Geological Society in 1869, but the argu- 
ment on both sides was on the supposition that the con- 
stitution of matter is such that from the ILT, 
the heat and light given off had been derived inly, if 
not entirely, from the simple cooling of a heated body. If, 
however, Mr. Lockyers views be.true, the sun at the 
earliest period must have consisted of matter in a more 
dissociated condition than gt. present, and, as he points 
_ out, in combining %0 as to give rise to other so-called 
elementary substances, probably a large extra amount of 
' heat and light would be set fré The result of this 

appears to me to be that when the general tem 
. was that at which such a dissociation occurs, the sun’s 
energy would continue nearly the same for a period which 
in the t state of our kmowledge cannot be deter- 
mined, which would probably be of vast duration ; 
and not only so, but the cooling would be more uniform 
from the first, and not subject to so great a variation as 
would occur in the case of an intensely-heated body cool- 
without any physical change in its constituents, If 
this be so, the length of time during which our globe may 
have been receiving such an amount of heat and light as 
die ines with the existence of ani and 
plants may have been as great as that demanded by 
any of the supporters of evolutionary theories, 
ugh there would be such an mate uniformity 
for a vast period, yet still at the earliest epoch, the physical 
state of the sun would not have been the same.as now, 
and it becomes important to consider what effect this may 
have produced on life on the globe. ing to Mr. 
ers views the sun at an early period had much the 
same physical constitution as the stars of the type of. 
Sirius, giving off light of a whiteror bluer character, £e. 
the rays A allies blue end of the spectrum were relatively 
` stronger at ent, whilst in future ages they would 
become more feeble; and the sun into the condition 
of stars of the red type. What would be the effect 
of the greater intensity of the rays at the blue end of 


‘related to the 
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the on animals and plants at early geological 
epochs? This question clearly indicates the importance 
of future experimental inquiries, directed to this particular 


subject, but at the same time tt may be well to consider 
the bearing of what is already knowp. In the 
state of our knowledge no facts seem more likely to help 
towards a conclusion than those connected with the dis- 
tribution in plants of the more important of the coloured 
substances which absorb different rays of light. I have 
found that there is an intimate relation between their 
optical and aap pees aa and that these are also 
pment of the individual plants, 
and to the structural development of mature plants 
of different classes, Taken as a whole, in advanci 
from a more rudimettary condition, there is in ch 
case a farther and farther departure from such co- 
louring-matters as ‘can be formed artificially, and a 
relatively greater ¿and greater production of those which 
are more and more easily decomposed by light, when 
not protected by the co ctive energy of the ling 
plants, This destructive on is due relatively more to 
the rays at the blue end of the spectrum, whilst, at all 
events in the case of chlorophyll the production depends 
more upon the yellow rays. ence, by y in- 
creasing the intensity of the blue rays the. destructive 
force would be relatively i aud the. constructive 
force relati iminished. We may, , therefore 
conclude that bluer Agot woud be vely more favour- 
able to the higher of plants when in the early 
stage of their growth, and to the lower than to thè higher 
classes when in the mature condition requisite to insure 
permanent uction, The former conclusion is-borne 
out by Mr. Robert Hunt’s 


ents, which showed that 
whilst thé rays at the blue end of the 


icken the germination of the higher classes o 
is the m e cad which ata 

eir flowering an ecting of reproductive 
organs.* The effect of derently coloured light on the 
growth of the ia has not, I believe, been em- 
mined; but, if the principles involved in the above 
arguments be correct, they would lead us. to conclude 
that at an early in the history of our globe the bluer 
light of the sun would be relatively more favourable to 
the growth of larger crypiogaris than to that of phano- 
gams. The ents I have used do, however, involve 
so many new and imperfectly-tried general principles, that 
it would be very premature to say that the characteristic 
peculiarities of the vegetation of the earlier geological 
periods depended on this cause, and all that I contend is 
that the question deserves to be examined from this new 
point of view, since it may at all events assist in arriving 


at a true explanation. - 








THE “CHALLENGER” EXPEDITION ¢ 
: IL 
FERNANDO NORONHA 
TEIS group of islands was re aT the Challenger 
on September 1 and 2, 1873 hey consist of a 
poi island, about four miles long, and three-and-a- 
broad, stretching about N.E. and S.W., and several 


smaller ones at the eastern extremity, known as Platform 
Island, Booby Island, St. Michael’s 


Moun Islan 
.and Rat Island, They are situated in te Ae a 


lat. 30° 50’, about 200 miles from the nearest t of the 
South American coast, their entire length being about 
seven miles. The principel island is of a 
volcanic character, and hilly, the highest hill being about 
600 feet. On its northern coast rises to a height of 1,000 
feet what is known as the Peak. Itisa iat-looking 

e T Notes ae AAS letters sent bome by Mr, H. N. Mosely. 
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mass of bare rock, the summit of which is entirely devoid 
of ion, and quite inaccessible, The cliffs are com- 

of columnar basalt At the eastern end of the 
island are some sand rocks, like that of Bermuda, and 
dunes of calcareous sand also occur. St. Michael’s 
Mount is a cone 300 feet composed of a mass of 
phonolith, The remaining islands are flat, composed of 
sandstone, with volcanic particles. 

It was in the dry season, which extends from July to 
December, that the Challenger visited these islands ; this 
season, however, is not one of absolute drought, parching 
up everything, but there are occasional heavy rains. Trees 
Amad on the higher parts of the island, where the land 
has not been cleared for cultivation, or where the convicts 
have not felled them for making their fisbing-boats or 
rafts, the largest trees, it is said, having all disappeared 
for this Numerous creepers cluster to- 
gether in the branches of the trees, At the western 
extremity of the island the vegetation is. thickest 
and richest, and apparently of a virgin character. 
Fatropha aunta L, a irge Sabby plant, 
common in the West Indies, and also growing in 
Bahia, Mexico, and New Granada, was very abundant ; 
it was in full flower, but its only foliage were tufts of 
oe leaves just beneath the inflorescence, so that its 

stems were icuous among the green creepers. 
The plant was also found on St, Michael’s Mount and 
Rat Island. Another euphorbiaceous-looking plant, with 
stout thorns, was found on the principal island, but not 
on any of the others, A thorny acacia also grew on the 
shore; and climbing round almost every tree was Abrus 
precatorius La, one of the commonest of tropical plants, 
and so well known for its pretty brilliant scarlet and 
black seeds, which are used everywhere for necklaces, 
and other ornamental purposes, and in India as a 
standard weight. This plant, however, grew only on the 
main island. Jpomea pes-capræ Sw. is abundant on the 
sand hills, and upon it and most of the other low-growing 
plants, Cuscuta americana L., spreads amaringly. A 
species of Cerens was abundant on the cliffs, but only 
one grass (Oplismenus colonus H.B.) was found on the 
a island. 4 X F 
bushes, an cover the of St 
Michaels Mount, which is, to a pole ty dll ag naar 
sible, and, moreover, being so small, offers no room for 
cultivation ; therefore there is no resson to suspect that 
the plants found upom it are attributable to any other than 
a natural origin. Capparis cynophallophora La grows in 
abundance on the summit of the mount. It is a tree 
with a stem 8 or g inches in aaa dark green 
oval lanceolate leaves. A species of Ficus with aerial 
roots grows in favourable spots, and there forms a tree 
of considerable size ; one is mentioned as having a trunk 
30 feet high, and 18 inches in diameter. On Rat Island 
the same species of Ficus was also found down near the 
sea level, where, instead of forming a tree, it becomes a 
low spreading bush, not more than 5 or 6 feet high. 
. From the natural e of this island to the full force 
of the wind, all the plants growing here, which are mostly 
leguminous and euphorbiaceous, mingled with cucurbi- 
taceous creepers, are stunted in their growth. Although 
shady moist ces occur about St. Michaels Mount, 
neither on this nor on the main island were any ferns, 
mosses, or hepatice found. Lichens also are very 
scarce. 

aeons principal cultivated fruits are bananas and 
melons, the latter being very plentiful, and of a peculiarly 
fine flavour. Grapes grow well, but are not cultivated at 
the present time. Sugar-cane, cassava, maize, sweet 
potatoes, &c. are also grown in large quantities. 

Animal life is singularly scarce, two lizards being the 
only animals recorded from Fernando Noronha, one of 
which is peculiar to the island, the other being found 
also in North America, ; 
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NOTES 


Tux] following intelligence with regard to the late Dr. 
Livingstone, sent by Dr. Kirk, appears in the Zima of 
Tuesday :—‘‘ Lieut. Murphy, in a note addressed to me from 
M’pwapwa, a place about ten day» jouney from the coast, and 
dated the zoth of January last, says that he was then accom- 
panying the body, and expected to reach Bagamoio, a seaport, on 
or about the 14th ult. Capt. Sheffe, of the Austrian ship-of- 
wor Hatgoland, had proceeded to the coast, and would at once 
convey the body and Lieut. Murphy’s party to Zanzibar on their 
arrival Lieut. Cameron ,had set ont for Ujiji to recover papers 
left there by Dr. Livingstone. Lieut. Murphy had been in com- 
munication with him subsequent to the death of Dr. Dillon, 
and was sorry to find that great difficulties impeded his onwnd 
progress, owing to ‘the antagonism of native chiefs and the 
desertion of many of his followers on the road from Unyan- 
yembe to Ujijl Chuma, who for eight years accompanied the 
Doctor in his wanderings, I learn had beenginto Zanzibar. He 
seems to place the position of Dr. Livingstone’s death at the 
north of Lake Bangereolo, on or about the 4th of May, 1873. 
He was probably on his way westward. A reply to the official 
telegram, regarding the disposal of the body on anival, was 
anxiously erpected.” 

Wr learn that Mrs Arnott, the widow of the late Dr. Neil 
Arnott, has written to Dr. Lyon Playfair, the member for the 
University of Edmburgh, offering 1,000. for the promotion of 
Natnral Philosophy in that University. 


Tre trustees of the late Dr. Andrew Bell, the founder of the 
Madras School, St. Andrews, have placed at the disposal of the 
Senatus of the University of 8t. Andrews, his native city, a 
considerable sum towards the endowment of an Education Chair 
during the present session. The Senatus has had under considera- 
tion the subject of a teacher’s degree, anda programme relating to 
its institution has been laid before the Education Department of 
the Government. 


AT a meeting of the Sedgwick Memorial @ommittes held ot 
Cambridge onthe 11th inst., Prof. Humphry in the chair, it was 
stated by the Treasurer that the subscriptions exceeded 10,000/., 
and that more than 7,000. had been pald into the account of the 
fund at the several banks. The question of the site of the new 


' Geological Museum, which is to constitute the memorial, was 


discussed, and the feeling of the committee was in favour of the 
space in fiont of the New Museum and Pembroke Street... -, 


Tax Italian Government has determined to send out four ex- 
peditions for the observation of the Transit of Venus, the main 
instrument of Inquiry depended upon being the spectroscope. 
On the other hand, for reasons not far to seek, no spectroscopes 
are to be employed by the English parties. Truly “they manage 
these things better.in France,” and not only in France, but in 
America and Italy. 


To-micHT (Thursday) Mr. Dewar’s lecture On Dissociation 
will be given before the Chemical Society.“ 


AT the annual meeting of the trustees of the Museum ot 
Comparative Zoology, Cambridge, U.S., held in January, a com- 
mittee reported that to carry out the plan inaugurated by Prof. 
Agassiz, a considerably larger endowment will be necessary, and 
that the funds now on hand sre not sufficient to conduct opera- 
tions on the present scale later than April 1, after which, unless 
an additional income of 15,000 dols. can be secured, it will be 
necessary to greatly reduce the scale of work. 30,000 dols per 
annum is estimated as being the least sum on which the establish- 
ment can be maintained on a satisfactory scale. Efforts are now 
being made to secure an endowment of 300,000 dols., of which 


‘| about 65,000 had been contubuted at a recent date. 
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THE-Duke and Duchess of Edinburgh, on their visit to the 

Zoological Gardens on Sunday last, desired to have their atten- 
tion specially directed to a deer sent from Manilla by his Royal 
- Highness as a present. When it arrived in this country, in 
May 1870, Mr. Sclater, F.R.S., the Secretary to the Society, 
immediately recognised that it belonged to a species hitherto 
quite mknown, and he accordingly named it Cowus afjredi 
or Prince Alfred’s Deer. It isa very interesting fact that this 
specimen, and one of the opposite sex subsequently parchased 
by the Zoological Society, together with a young ons born in the 
Gardens, are the only examples that have at any time been 
obtained of this particularly well-marked, species of deer. 


THERE will be an election at Worcester College, Oxford, 
in June, tó three Scholarships, one of which will be in Natural 
Sclehce. Particulars can be had on application to the senior 
tutor. At the same time they will be an election at Magdalen 
College to not Jess than four Demyships and one Exhibition, Of 
the Demyships, ong at least will be Mathematical, and one at 
least in Natural Sclence ; the Kahibition will be in Mathematics. 
The stipend of the Demyships is 954 per annum, and of the 
eo Beate ene 
the senior tutor, 


Tux Board of Trade have been informed by the Meteorologi- 
cal Committee that they-are how prepared to re-introduce the 
use of Admiral Fittroy’s signals (cones and drum) with slightly 
modified significattons, and that- the change will take effect on 
and after March 15, 1874. , Tho signals to be used will consist 


of 1°, Cone, point’ downwards for southerly gales 1 S.E. round , 


by S. to N.W., 2°. Cone, point ‘upwards for northerly gales ı 
N.W. roynd by N. to S.E. 3°. Dram with cone, to indicate 
the probable approach of a very Acoby gale from the direction in- 
dicated by the cone, The drum will not be used without the 
cone. The signals are to be kept hoisted during the daylight 
only, until 48 hours have elapsed from the time the tagram was 


N despatched, unless countermanded. At night lanterns may be 


used wherever the local authorities deem it advisable to do 
so, as pointed out in an explanatory pamphlet, coples of 
which are supplied for gratuitous It will be ssm 
from the pamphlet in question, that the meaning of the signals 
is that an aAtmospherical disturbance exists (which will be ex- 
plained in the telegram) and will probably, but not mecessarily, 
cause a gale at the place wanted /ress the direction indicated by 
the signal, The Meteorological Office will supply the canvas 
shapes and lanterns to such places as require them, on loan ; but 
in all cases the local authorities must undertake the charges in- 
cidental to the hoisting of the signal, such ax flagstaff and gear, 
ail, &c., and also to the keeping of the spperatus in repair, 
painting, &c. 


M. G. TissdRNpur, the editor of Le Matery, is com: 
pleting e series of observations for calculating the amount of 
atmospheric dust felling each day. The mean found is mid to 
be soveral pounds in twelve hours for a surface not larger than 
the Champ de Mars, rather lées than & half a square mile, 


THIRTY-SEVEN small planets have been Gscovered in the 
years 1872 and 1873, or 18} for each your, making 1,850 per 
lay From the days of Hipparchus to the present time we 
may reckon 3,000 years; had astronomers worked with the 
sainc ‘real and yuccess during these 2,000 years, the number of 
sujal planets known would have amounted to 37,000, only three 
times the number given by Argo of stars up to the 7th 
magnitude, and a very small proportion of the stars of the roth 
magnitude, Although very minute, the latter are generally 
much brighter than small planets as seen at the time of opposi- 
tien, 


— 


Pror. O. C. Maxsu has made out some interesting points in 


-comnection with the remains of equine forms in the North Amo- 


rican tertlaries. Following up the genealogy of the horse, as 
traced by Prof. Huxley in the European remains, he has been 
able to show that the Ametican deposits present even a more 
complete series of {ntermediste forms. `» Between Orebiggar 
agilis of the Eocene, which was.about the size of a fox, and had 
four toes on the fore foot, with three behind, and Aguas frater- 
sus of the Pleistocene, which is not osteologically distmguiahable 
from the existing Aywws caballus, the following genera form the 
connecting links in form, size, and antiquity, vis. Miokigous ond 
Anckitherium of the Miocene, and Amchitpks, Higparion, Pro- 
tehkigfus and Pitekiggus of tho Pliocene. ‘‘Cqnsidering the 
remarkable development of the group through ‘the entire Ter- 
tiary period, and th even later, it seems very strange 
that none'of the species sh have survived, and that we are 
indebted for our present horse to the old world.” 


In continuation of his exquisite reséerches on the phenomenon 
Gf fight (Comes Rendus, January 12, 1874); M. Marey has 
ee ee A a how important’a part 

onward movement of a bird plays in increasing the efficiency 
of each wing stroke. For supposing that in its descent the wing 
did not continually come ‘in contact with a fresh volume of alr, 
it would act at a dimdvantage, because the downward impulse 
which, at the commencement of each stroke, it gives to the air 
below it, would make that air so much less efficient a resisting 
medium ; whilst, by continually coming in contact with a fresh 
body of alr, the wing is always acting on it to the-best advantage. 
For this reason, when a bird commences its flight, It turns towards 
the wind if ee ee Pe yee ee 
starting. . 


‘Tux extension of the Cinchona Alaria ta Dar tok 
tinues, Every year additional land is brought under Cinchona 
culture, andit is calcilated that 2,000 acres more will be cleared 
and planted within the next four years, With regard’ to Ipeca- 
cuanha, upwards of 20,000 plants and cuttings are now in hand, 
all of which promise well, Another interesting fact relating to 
the introduction of useful plants into India, is that of the success 
in the Terai of the Cacao (Thesbroma cacao L.), The plants 
that were planted out about a year ago, were sent from Kew at 
the suggestion of Dr. Hooker, And ey ate Bow Uk a mont, 
bealthy and satisfactory condition. e 


‘peat feat Acadanny tas Ab ase abia the tk of sa 
didates for the seat rendered vacant by the death of the late 
Dr. Nelaton. The issue is quite uncertain. M., Broca, the 
celebrated anatomist, has obtained only a second rank, and 
M. Marey is placed in the third. 


_ Fatuer SrccH js preparing, at Gauthier Villas, 2 second 
edition of his work on the Sun, on an enlarged scale. He has 
quoted so largely fram Mr. Lockyer’s “Solar Physics” that 
an intended translation of this work is abandoned for the 
present. 

QUITE a sensation was produced in the lest sitting of the 
Academie des Sciences, by the exhibition of photographs of 
Spitsbergen scenery, sent by Prof. Nordenskicld. One of these 
represented a meteorite nearly 18 tons in weight. 


- A BELGIAN peper describes an immense petrified tronk of x 
conifer discovered in the province of Lineburg in perfect 
preservation. Its length is about 33 feet, and ite diameter about _ 
20 inches. 4 

THE Anexaire of the Bureau des longitudes for 1874 has beer 
recently published. Adthough sold at 14 fr., it contains chromo- 
lithographs showing solar protuberances, and an emay by M. Faye 
on questions relating to the su, 
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THE widow of General Poncelet, one of the most distmguished 
French military engineers, has written to the French Institute, 
announcing that the whole of the works of her late husband 
will soon be in the hands of the public. The last volume, the 
sixth of the series, containing the lectures delivered at the Mets 
School of Artillery and the École Polytechnique, will be issued 
shortly, It is edited by M. Kroets, Chief Engineer of the 
National Manufactures, one of the Generel’s pupils. General 
Poncelet was a member of the French Institute for more than 
twenty years. He died in 1864. 

A MEMOIR upon the embryology of Terebratulina, by Prof. 
Morse, has Just been published by the Boston (U.S.) Society of 
Natural History, this being the result of a thorough investigation 
in regard to the development of this genus of the brachiopod 
shells found so abundantly on the coast of Maine. Prof. 
Morse’s labours were mainly prosecuted at Eastport, and ex- 
tended through R period of several years, He found that the 
species spawns throughout the entire summer season (at least 
from April to August), but that investigations in the earlier part 
of the season were preferable, since, with the Increasing warmth, 
the development is more rapid than is convenient to the 
observer, 

Tue “Fenland Meteorological Circular and Weather Report” 
is the name of a monthly periodical, two numbers of which, for 
February and March, have just reached us. It is edited by Mr. 
S. H. Miller, F.R.A.8, The circular is intended to be “a 
medium for local meteorologists, an abiding record of the cH- 
mate of the Fenland, and a register of the changes of the 
weather, to wilich the agricultunst, horticulturist, and naturalist 
may cally refer.” lt is intended besides, we believe, that the 
“Circular” should fill to some extent an educational function, 
and induce agriculturists to take an interest in the sciences with 
which their art is so intimately connected. This purpose is to 
be served by the publication of readable articles on sctentific 
subjects, the first of which is by Mr. S, B. J. Skertchly, F.G.S., 
on the, “Practical Bearings of Meteorology.” The two 
numbers sent us contam well-constructed tabular and graphic 
reports of the meteorology of Wisbech for January and 
February, besides district reports, and a number of notes and 
short articles on subjects more or less intimately connected with 
the department to which the “Circular ” belongs ; the paper and 
typography are all ghat can be desired, and the price is only 
ad. per month, The enterprise is highly creditable to its 
originators, and we sincerely hope it will be a great success and 
aitaina wide circulation in the important distnct for whose 
benefit it has been started ; and we hope the example thus set will 
be followed by other districts inthe kmgdom. The publishers 
of the ‘‘Circalar ” are Leach and Son, Wisbech. 


A BILL has been introduced into the U.S. Congress pro- 
posing an appropriation of 7,000 dols, to enable the Depart- 
ment of Agricultare to make a collection of all the species of 
trees growing throughout the United States, and for them exhi- 
_ bition in suitable cases. The collection itself, when completed, 

is to be exhibited at the Philadelphia Centennial Exposition, but 
to belong to the Agncultural Department, and to be retuned 
to it. 

AT the meeting of the French Academy of March 2, M. 
Charles Samte-Claie Deville, gave an account of his meteoro- 
logical mismon to Biskra and Tuggut. At each of these 
stations an observatory has been establuhed similar to that at 
Monteowis. Captain Roget superintends the observatory of 
Biskia, and Dr. Audet that of Tuggurt; the latter, according to 
M. Deville, is ın an almost perfect situation, surounded by a 
saficient quantity of vegetation, and preserved from the effects 
of radiation, The results compiehend already observations 
contnued during the month of January, and M. Deville sees in 
them the promise of important discoveries, 


‘Wx have received a useful work lately published by the 
Smithsonian Institution, prepared by Prof. F. W. Clark, of Howard 
University, Washington. This is the first part of a series en- 
titled the “ Constants of Nature,” and gives in tabular form the 
specific gravitles, the boiling and melting pomt, and the 
chemical formule of 2 large number of substances, with indica- 
tions of the authorities whence the facts are derived. Tho 
volume contains about/250 pages, and is well provided with the 
necessary indices, 


LIEUTENANT G. M, WHEELER (United States Engineers) and 
party are in Washington, and are engaged in elaborating the 
results of their explorations in 1873. Already about 76,000 
square miles of territory have been carefully gone ovei and topo- 
graphed with a view to their representation in the new series {f 
index maps now nearly ready for pubheatlon, Much valuable 
information im regard to theegeology of the country, its mming 
facilites, and the probabilities of successfnl irngation, has been 
obtained, and will be duly published.® In the lne of natmal 
history the collections have been very large, embracing at least 
1,200 sks of birds, besides many hundreds of reptiles, fish, 
insects, &c, The botanical collectian is said to be the finest and 
largest ever procured by 2 Government expedition. The results 
of the woik of the expedition for the years 1871, 1872, and 
1873 are, we understand, shortly to be published, comprising 
seven large quarto volumes, which will prove a valuable addı- 
tion to the scientific history of the great West. 


WE are glad to see, from Part IV, of the Transactions of the 
Clifton College Scientific Society, that that Society is exceedingly 
prosperous, so far as number and attendance of members 1s con- 
cerned, though we very much regret to learn that, hke not a few 
other similar Societies, it contuns but a small number of real 
workers. We hope that the patrons and office-bemeis of the 
Society will do their, best to devise some means to remedy thus 
very serious defect, for serious the defect is, seeing that one of 
the main objects of such a Society is to train its members to 
methodical work, careful observation, and fhdependent thinking. 
The only paper in this pert, by a student member of the Society, 
us a long and elaborate ane on Potteries, by C, C, Stevenson. 


A THICK supplementary number of Petermann’s MitthelAungen 
has been published containing a vast number of statistics relating 
to the population of the globt, with two excellent illustiative 


mape. 


AT the meeting of the Adelaide Phulosophical Society held on 
Nov. 25, 1873, Dr. Schomburgk read the second part of a Jong 
peper on poisonous plants, The plants noticed were those of 
the genus StrwAnos nux vomica, Datura stramoniues (the thorn- 
apple), Samum mgrum, and Taxus deccata (the yew tree), 


We learn, from a Reuters telegram, that the bank, sixty 
miles in length, formed for a long time past in the White Nile 
south of the province of Secionda, and mentioned by Sur Samuel 
Baker as an obstacle to navigation, has been partially removed 
by the works ordered by the Soudan Government. The river is 
now navigable up to Kondokaro over a distance of ten and a 
half degrees, The works for the complete removal of the bank 
continue. 


THE additions to the Zoological Soclety’s Gardens during the 
pest week include a Finsch’s Amaron (CArylotis fitscht) fiom 
W. Mexico, presented by Mr. C. Chrvers; a Virginian Deer 
(Cervus virginmiantis) from N. America, presented by Mr. N. M. 
Bateson ; a Cornish Chough (Freins graces), British, pre- 
sented by Mr. J. T. Hewes ; a Common Otter (Zsfra vulgarss), 
British, presented by Dr, Stafford; a Blue and Yellow Macaw 
(Are erercuna) from S. America, presented by Miss J, Staines, 
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‘THE GASEOUS, LIQUID, AND SOLID STATES 
OF WATER-SUBSTANCE * 


[N iyo communications made by me to the British Association 


at its m rea ine ee , and at Brighton in 1872, 
sail buted a E Transactions of the Secttons for 
those years, considerations were adduced on relations between 
the guseous, the liquid, and the solid states of matter. The new 
subject of the present paper constitutes s further development of 
some: thoee previous considerations, and abriet aketa! these 


e as an introduction for rendering intelligible 
is to 


between temperature aaa preire hor gas aE Baia awia 
czpreming tiat for. gas solid, and another expressing that 
for liquid with soli These. tliree. cures, it appoi, mast all 
meet or cross each other in one point of pressure 
a a 
ered in respect to its tempereture, is in fact what woul: 
often be called the freezing point iw eucwo ; 
temperature of yeter ee wih go gas ee orn 
aqueous vapour or steam; and the pressure at the tri i 
just the pressure of that aqueous gas or steam. 
The curte bereci gis and ay which may be aual ne 
a separating between regions o 
the plane corresponding to the ordinary liquid and those corre- 
sponding to the ordiaty gascons state: Bat by consideration of 
r. Andrews’s experimental remlts (“Phil Trans,” 1869) 
we may see that this separating boun comes to an end ata 
t of temperature and pressure which, in conformity with 
Ne wasp a be tated oneal ee see has 
temperature jointly; and we may ce that, from any ligul siate 
oan gaseous state, the transition may be gradúaliy ofected 
te variety of@courses pasung fp Acc p 
the bolling-lme. 
The accompanying figure serves to {llustrete these considera- 
tions in reference to transitions between the three states, the 
the liquid, and the solid. The figure is intended only 
as a sketch to illustrate principles, and is not drawn according 
to measurements for any particular substance, though the main 
features of the curves shown mh it are meant to relate in a 
general way to the substance of water, steam, and ice. AX 
aid A Y are the axes of coordinates for the temperatures and 
preamtires tie! on phe i A, the origin, being taken as the sero 
‘or pressures and as the zero for temperatures on the Centigrade 
scale. The curve L represents the botling-Line 
the critical point 
and solid. It is drawn showing in an 


emperaiure 
the aan ape being necessary to allow small 
temperature be peeptble in the Gagre The line TN 
represents ents the lias 


us and the solid states of 
water-substance. The line LTN appears to have been gener- 
ally (in the discussion of experimental results on the pressure of 
aqueous above and below the freering-point) regarded as 


one continuous curve ; but it was a @ Diletta the fwo 


British- Association ow that it t to 
, be considered as two divine carves (È T P and N'T Q) crosing 
each other in the triple-point T 
In the second of the two British-Association papers alread 
referred to (the one read at the Brighton meeting, 1872), T ger 
demonstrations Ghost Wut tise tac cra oad 
should meet, as shown in the accompanying figure, with a re- 
entrant angle at T, not with e salient mgle seg rh exempli- 
nan the vertex of a pointed arch ; offered in conclamon 
the suggestion that reasoning which bad been adduced 


at ih Gestation of certain Relations between the Gaseous, 
of Weter-Substance.” By Prof. James 
the Tipid, mog ha , latal of Queen's Bier ty Sa Wian Tenas 
toe at Ging, 5. Abndged for Naromse by the Anthor. r 


might be followed 


'|- denotes 


E The line TM represents the line between: 


. formula the rate of increase of the pressure wi 


by a quantitative calculation founded on 
experimental dats, which calculation the difference of the 
pressures of steam th tiple pot aye ound wih «ry 
tem: near try t, ma ound with a 

agian acd: iple poln y very 
In the month of October phi I explained to my brother, Sir 
William Thomson, the nature of that contemplat titative 
calculation : I mentioned to him the methéd which I had 


pared for carrying out the intended i and in 
of him for some of the oati ot dahi emad 
deduced by theory from ts, which I was 


e A aA o lpr sed 


“noticed that the desired quantitative relation could be obtained 


camily omy a simple formula which he had 
C the Rival Secien of Heat, ‘‘ Transac- 
of the oyal Socimq (pert. Edinburgh" March 17, 1851, $ ar 
law of thermod cs for a body of 
to presure sool bi 
That formula is 
a a 

a CM 

in which # denotes the amount of the premure, and “? its 


rate of increase per unit increase of temperature, the scribe 
being kept constant; C denotes Carnot’s fonction; -and M 
rate of absorption at which heat must be supplied to 





the substance per unit augmentation ,of volume, to let it expand 
without ee el a The body may be either 
homogeneous hont, as a- conlinnons solid, or liquid, oc 2 
gas; orit may be heterogeneous, as a mass of water and aqueous 
vapour (i¢. steam), or ice and water, or ice and aqueous vapour 
(ie steam). 
Now PPY that seb ee Irt, to Pam miii water, and body IA 
to steam’ the temperature of the heterogeneous’ bod 
each case being that of the triple-point, or we for oe 
sent purpose say o° C., which is almost exactly fy the mme. It 
is to be observed that while in the general application of the 
mrease of tem- 
perature, wen the volume is kept constant, bas been denoted by 


¥, “yet in each of the two particular cases now brought under 


consideration it is a matter of indifference whether the volume 
De Eep Consent of not because the pressure of steam In cone 
tact either with water or with ice, for any given npea a 
independent of the volume of the whole heterogeneous body ; so 
eer of presare for change of temperature is indo- 
pendent of w there be change of volume or not. ` As C is 
z function of the temperature which has the same value for all 
substances at the same temperature, it has the mime value for 
the two cases now under consideration. Hence, for 
the first case (thet, namely, of steam with water) the same nota- 
tion as before, but modifying it by the use of an accent where 
dipilaction ianectemry i the second ease (that of steam with 


ice), and thus using $Ê to denote the rete of increase of tho 
preaare per unt increase of temperature for steam with wae 


i 
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t fhe: liiplo-point (0, C ga ds and M w denote the rato of 
absorption at whi lisat man bo sapplikd io £ body ronaiming 
of steam and water at the triple point, per unit augmentation o 
olame of that whole heterogeneons body, to let it expend with- 
out varying in temperature, and using “ and M’ to denote the 
corresponding cates ton, stoam with ice a> ihe: triple: poini, we 
hare 
M 
Zw 
at 


The latent heat of evaporation of one pound of water at the 
freezing-point (or at the tri int) into steam at the same 


as determined t, Js 60675 thermic units, 
the thermic unit here as the heat which would raise 
the tem of 1 Ib. of water 1° C., and the latent heat of 


fusion of ice is about 78 or 79 of the same thermic units. 
Hence, though M and M’ belong each to a cubic foot of steam at 


the triple point, not to a pound mass of it, still the ratio ṣi, ia = 
606 
79 + 606 


Hence 


606 5 ete 
79 + 606 1°13 

This shows that for any small descent in temperature from 
the triple point (where the pressure of steam with ice is the 
same as that of steam with water), the pressure of steam with 
ico falls off 1'13 times as much as does the pressure of steam 


with water. 

‘In mitti the, quantitative calculation now given, I have 
prefecred to t the method proposed and oped by m: 
brother rather that which T bad myself previously derised 


because liis method ii E E out the results more 
bri established princi ing experimental date. 
eae orere Coal LO AEGA de rieel by nipsclt was Alls 
a true method, and that I have since worked it ont to its numo 
rical results, and have found that these are quite in accordance 
with those brought out by my brother. The two indeed may be 
regarded as being essentially of the same nature ; and I it 


character may be 
of the British 
Transactions of the 


of results at the close of his Memor; 
of scrutiny which I have brought to bear on the subject—in fact 
each of some seven or eight varied modes—I have met with 


are specially concemed. 
er Agertelag (p. 581 of his Memoir) of the great care with which 


he had marked the curre on the and got it engraved, 
he says :—‘‘Je mal pas pu éviter cependant quelques petites 
È a as movie Ae lle se présente 

apex im e pour ir être si A ac e 
Aa site eaS comprises entre o” et— 16°, la courbe 
creuse vors lano des températures, elle laisse, notablement 
an-dessus d'elle, tontes les déterminations erpérimentales qui 
ont été faites entre © et—10" Ainsi les valeurs, que cette 
do la vapeur d'eau aux différenios 


* Rognault, ‘Dos forces 
tapaea Aémoires de P des Sdonces, 1847. 
se 


e 


petite portion de la courbe donne pour les forces ¿lastiques, 
sont un peu trop faibles, et j’al eu soin de les angmenter, 
de la convenable,” dara les nombres que je don- 
neral plus loin.” we are now fe thick that, thls 
bend downwards* of the curve towards the axis of temperatures 
involving what regarded as a small faulty departure of 
his drawn curve bia echoes peeled apa 
merely by a casual want of accuracy , or W we 
may so that y there may have been some experi- 
mental o which atttacted the curve drewnwards, but 
were afterwards rejected on a supposition of their being untrust- 
worthy, it appears thet such s bend is a feature which the curve 
really to possess, and is one which, even after par- 
tially smoothed off by wiy of cortec is not obliterated, but 
still remains clearly verable in the numerical tables of 


results, 

This is best brought to light by means of the empirical for- 
muls devised and employed by Regnault for the collating of his 
results, He proceeded evigently under the idea of the curve 
being continuous in its nature, wo that a ai formula might re- 


present the pressures of aqueous vapour out the whole 
of his tw; but before seckuff for such a formule he 
seoeeedel to. cleste several local formule of which each 


ow in the paper communicated to the Royal Society, and 
printed in the Bivcsclings for December II 1873, from which 
th is an abridgment, the detalls of a scratiny of 


c present paper 
erat wae coe his final 

which were pted by Regnault for deducing 

table extending from — 32°C. to + 230°C.), a yn dr 


pears that they present clear indications that at and close to 
the freezing Sd (or rather the trple-point) the rate of increase 
of pressure for increase of tem is dead less m the 


oe weds a aap gre errands area 
o at ose to the t steep- 
ncas of tho curvo far steam fiih water in y less than that 
of the curve for steam with ice; or, to state the same a little 
more fully, that while the steepness is increasing as we ascend 
from below the tiple- spark to the tnple-point, 
acta contan with s there EA a abatement of the 
stecpness i i int, w ch occurs 
front steam wich ice to steat water, alter which, with con- 
tinued rise of temperature, the steepness on again mereasing, 
In fact the result comes ont that these expresaing an 
aggregate of experimental results of Regnault, would indicate 


ap 


for F at the freesing-point, or the triple-point, not the value 1 


di 2 
{as would be the case if a curve continuous past the triple-point 
would express the pressure of steam or aqueous vapour, for dif- 
ferent tem in contact with ice below the triple-point 
and with water above it), but 1'09 or 1'10, which makes a near 
approach to the result UIS found by my brother’s quantitative 
calculation already here The decimal in excess 
of unity, here represent the quantitative relation between the 
greatness ne under consideration as brought out 
theoretical investigation on the one hand, and as dedu 

from Regnanlt’s results on the other hand : and thus we may soy 
that this feature can be ht to view as existing in R t's 
principal results in a degree about y% or 44 of that in which the 
theoretical investigation shows that it must really exist, and 
ought to be found experimentally, if the had a suf. 
finently minute exactitude to detect it and to measure It 

also gives, in the same Memoir, another statement of 
3 his experiments, and pat in the form of a 
table intended chiefly for PE i beet which table 

tem 


has just now been referred to; and he mentions that this slight 


> In M "a carre the temperatures are measured bonrontally 
across the and pressures are mensired cpwards. 


Se 
ae 


A 


+ 


2 D 


y 
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ce hasresulted from the fact that tho two tables were 
valera palag sui ete men Calcalstos by the mine 

“formula ; „but he remarks that the differences are 
amott to 02 millimetre of mercury the peas 


sures which. the two tables show. Here, too, asin 
. Bee ai sate shows itself, though ina 
examination of the minnte 


of prewar for mmal] change of temperature, close’ to 

‘the, t, both above and below it, as 
in this table, I find that the results as 
- would indicate the existence of the feature in a degree about +4 or 
of that in which the theoretical investigation now shows that 


mninute 
Tt is indeed a ‘great credit to the ront keai 
periments, and-to the exactitude of his results, that the results 
contain the clear indications they do of this feature, which only 
comes Ia ven comparison of differences of pressure 
Pen sire ots es arier A abanea 


‘ralph ready hevo boen made-to disappear totall from tba teat 
ig of gale Se polation oth dy ts 
amall errors 3 


x 


pa SCIENTIFIC SERIALS 


American Journal o Seier and Aris, oe 1874—This 
number commences 
with plate), describing 
solar ph otosphere, made at ‘the All 

uatorial used had an aperture of r3inches. The author finds 
that thé ultimate visible constituents af the phot here are not 
the “rice grains,” but small granules composing 
more than 0"°3 in site. Com The, tol grca. coyeed th 








' them with that of the trbole sun, he estimates that the 


ee eat ik aero cee lee of 
vinblo surface, and which be ifdefinitely less. Hence 
the received estimates of the intenalty of the action to which solar 
light is due must, he thinks, be gréatly ihcreased. In the 

bra there are not only numerons small cyclones, and even 
tight- and left-handed #hiris in the same spot, ee 
rents ascending nearly verttcally. The action superposed 
orironfal currents is a prominent feature, The 
‘seems to be formed by rupture. Mr. 


Pickering 

of ight teeta Py the aby, tnd by ons ot mare 
One remarkable result arrived at wak, thet the po. 
the sky) is the same, for a solar distance, for any 
duno; in other words, the polarisation is the same for 

n paa y distant from the sun.—In a translated pe la o 

the dissi e e a M. 
Bobouleff, the author concludes from that the 
dissipation in air (and other ) diminhiieswith diminution of 
a ; and that the in hydrogen is less than in 

air (at the same pressure).—-Mr. Vernll continues his notes on 
PREE PE ee Perey we kate cuore ate 
land.—TIn the “ c ence” we find a summary of a 
Tecent iinportint- memor by 519 Morse on the systematic posi- 
tion of the Brachlopoda. Pis avowed object is 1 shaw foal i 

t of their structure the B are true worms, 

wih pomi y some affinities to the Crustacea, and that they have 

ons to the Mollusca, save what many other worms may 

in common with them:—The organisation of an American 

o ees cal Society is announced ; riya ee, to origi- 

nate an promote messmes for improvi of waghts, 

moasures, and moneys, and bring these of simple 
commensurabllity with each other. 

IN the number of the Bulletin Mensuel de la Socidid d Acchima- 
tatom de uris nett Jennery ona ot the- principal papers 
isan article by M. Mérice on Agriculture in Brazil. 
country 13 by mature fitted to be one of the most prolific agri- 
fs prodoctony et tal ia 


skill would increased 
results, being taken ens, ape A 


Obs The 


and not 


“galmon ova to New 


Bulletin the different varieties may be properly 
ogee Carbonnier, to whom the honour ts dua 
eee fah” fom- Chins, bas eee 
fal PEPA importing 
pon oe the EE Sais 
or King fb” of South America ne alx als been 
to Paris Buenos Ayres, M-E 
beng Dai in is pe ee 
the cultivation of lobsters in the 
United’ States, the of the Eucalyptus in various 
of Europe, areall, amid a mass of other matter, referred to at 
The number for January, Jast recaved, gi raan mir- 
Tree Ban de ee a work at the Jardin 
ents have dee made i i the 


paper on the subject is con! d by M 


Reale Istituto Lombardo di Scienøe ¢ Letierc, Rendiconti t 
Dec. 18, 173. In this number Prof. Lombroso furnishes exact 
measurements of the cranie of 66 Itah 


collections „with 
Soe oes oe 
while there were a few r, large ci 


chreumferenca, 
ost So 1 of 550, 2 of 560, “of 540, ont of 65), anda - 


Sanai ir mda ae aa aa 

P were (39 out 5 b. ! 
Sady 19 of Sra 8 of ago amd 1a of son. O Of 40 crani examined: 
‘the mean cubic centimetres, was ;-two were of .1 


more than ordinary (1,610 1633}, $ were of ordi- 
ney (1500 and piares ma A Aie 400 and more, 19 
were much 


interior capacity (1,340 and maa), whilo 
truly halıc, with acapacity of 1,100 to 1,200, Of the 


last, 2 were crania of 


the z 
Prof. Righi to his the 
tions ety T Righi to = to- serait he 


of the zodiacal Rando chowel oc Alling 
Sas eels cosas T y on December. 12 last. 


ES 
Bullein de P Academies Royals des Säienea (if Bagig), 
No. 12. In this number are given a series of í 
of a somewhat po 


ent for the 
by ee or from a first creation, as against that of 

successive creations on the one hand, and that of evolution from - 
is- 


One subject 
proposed was the relation of hest to of phanero- 
gamic plants, with special reference to the phenomena 
of The Committee ‘ analyses of the 


eo a ee ee e 


equal, of 
fa gh de ohm height 


of more- 
as meppen a lem eper of more: 
Valley. peeo a mona Go mitta 
favourably, that instead of beying 


committee it appears 
rae rar fren a Ser te recone gen te twenty-five beds of coal, a had beeen thought ajnos the labours 
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Har, 19, 1874 | 
of Dumont, the district referred to contains scarcely half that 
number.—Several mathematical notes are given, there is a 


ara s e ee ee 
by M. Longchamps. 








SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 12,—‘‘ Contributions to the 
mental History of the Mollusca, Sections L, IL, IIL, Fe 


By E. Ray Lankester, M. A, Fellow of Exeter Co Oxford. 
Communicated by G. R F.R.S., Linacre fessor of 
Anatomy and Physiology in the niversity af Oxford. 


Jets ence ty ts ion of the mner egg-capsule, 
2. The increase of the yelk by the inception of cells pro- 


liferated. from the imiter ak pte 
3- The homogenecus condition of the egg at fertilisation. 
4. The limitation of yelk-clea to the clenvage-patch. 


5. The occurrence of ently-formed 
aotoplasts) which take part in the formation of the erm. 
6. The primitive eye-chamber formed by the rising up of 
gral Tl, and is growing together posa; To; fafine to 

wae 


of the o 
E the 3 e contractility of F a part of- E ETE 


a The diss Peete nee of. tlie. přimiva month, anid tha develop- 
Tieni 9 a secondary miith. 

10. The development of a pair of large nerve-ganglis by in- 
ene o atthe epiblast iontditey below the primitive eye- 


ie Localsation of Function in the Brain,” David 

aaa Co M.A., MRC. P., Professor of Forensic Medicine, 

London. Communicated . Burdon Sander. 
we RRS fessor of Practical Physiciogy in University 
College. 

The chief contents of this paper are the results of an experi- 
mental investigation tending to prove that there is a on. 
of fancton in regions of the cerebral hemispheres. 

Anthro ologia! Santus March 10. — Prof Tk Busk, 

, by Dr. A i 
of North-Western 


cs (the 


Sr bal breek 


Parr TAa Pee ae oa dai e. (2) 

the French and Fren ~Canadian father and Indian mother, 
(3) the Anglo-Saxog father and mixed Anglo-Saxon and Indian 

Pea (4) the French father and French and Indep 
mother, (5) the ‘‘balf-breed ” ee |i pe 
_ and mother, (6) the “half-breed ” French and Indian as father 
and mother, (7) the descendants proceeding from 
of 5th class, (8) the descendants, procreding intermarnage 
of 6th class, (9) the mixed or ‘ breed” father and Indian 
mother, Those nine divisions included the principal mass of the 
nly les of Manitoba. The French gpd Anglo-Saxons and 

escendants rarely intermartied. The author pointed out 
pe een crater det EE Ao a tha Til 
clases he had enum followed the removal of 
Europeans to American soil PEATE beens eee ties 
aad more ac Og ar the type of native Americans than 
one would suppose. was due to climatic influences, 
E ER cae ale customs. On the whole, there 
- was a tendency, in all tho mized racci, to tho Didinn rather than 
to the European not be paid to possess any 
objectionable ities ; a hayes at or cine the 
abuse of alcohol or to other i 
Be) a code or ie eerie ad cae 
Some of the famulfes of the 
often very numerous, sometimes cr reaching the amber oi ai 
but four to sx was the average.—A paper, by the Rey. 
Taplin was read, ‘‘On the mixed races of 
mugratons,” The a Aes sere vance chien po 

c data He however recordad the tact’ OC having met 
with some individuals of the N yeri tribe who had light com: 
Reape ge were mp “He found also that among tho 
Nidetia hess there were su and customs identical, even 


; rh thoas otang mnang the Samoans. 
Telfer, potes Be “the discovery of 


grounds near Tiflis in Georgia. In one of the graves were found 

parts of a body that had undoubtedly been interred in a 
ponure: The sku I ofan adult was remarkably distorted, 
Bore «asking resemblance to the form of the Titicacan 

Amela =A papot by A. W. Buckland “On 

Ge en N vo metallurgy,” was also 

read. 

March 4.—General M 


Royal Horticultural Society, ecting. 
K.C.B., in the chair.— 


—Lieut.-Gen. Hon. Sir A. H. 
on some of the plants 


en They tached Weis chee 6 aS 


r Piatra taal Cis a Siesta SiT 
new, and the beantifnl Zris ræiculata, which, though a native of 
Pernis, provod quite hardy in this comity.. 

clentific Committee. —. CB. P.RS., in the 
chan The her M. J. Bac eia e e ai. 
ing communication made by Prof. Panoeri to the Institut 


connection with what he 
on March 5 and 19, 1873. The. 
at Cairo, and was shill fresh, the 


he found that prea 
a r = Calle Leal 


hoe ye t left the ule, so that the 
sill germinated. — the monstrous 
ray which had been referred to at the lest meeting. 


e apparent corolline whorl in the Primulaces is now regarded 
às an oatgrowth from the andreecium. In the case there 
gree to be PESEE PEETER EEE alternating with 

therefore with its members opposite to the 
eae Th Thess memben, however, had become pee petalo 
and were rolled up, so that the whole flower 
resemblance to a case of lateral cation, — Mr, Grote stated 
that Mr. F. Mooré, of the Museum, agrees with Prof. 


Westwood, and refers the Assam Tea-bug to the genus Halepa- 
aoe A Goylon species oF this tue a Egured by 
ignoret 


Ann, Sos. Entom. aes Poe Pi 12 pL 12, 
fig. 2. Two other species are known from 
The Indian species described by Mc. Deal difen hows 
on gee iit of feeding om the uk fh iar 
Moore it A. thetvora,.— Prof. 
Hea ri ollo st oie pase Fom MT. 
ames . Port Lous, Hus — especial]: 
call pout attention to a case mn which the ribbon cane has sported 
into a green cane and a red cane from the same head. I saw at 
least 200 instances of it in the same plantation, and the fact has 
completely upset all our preconceived ideas of the difference of 
colour being permanent. The conversion of a striped cane into 
a ee but tie change into a red tand 
universally disbeloved, and that both events should occur in ths 


says he never xw it himself.”—In the meeting for 
Feb, 11 Spee deri vol. ix. p. 354) the word '‘gabsy ” in line 12 
should be omitted. 


Mathematical Society, March 13—Dr. Hint, F.R S., 
president, in the chair.—The following papers were read :—On 
certain constructions for bıcircular quantics, and Ona geometrical 
interpretation of the tons obtained by equatmg to rero the 
Fesoltunblnd the digcemanant of two bary qandon by Prof 
Cayley.—On the Cartesian equation of the arcle which cuts 
three given circles at given angles, by J. Griffiths, -On another 
system of poristic equations, by Prof ‘olatenholme, 

EDINBURGH 

Royal Physical Bocisty, Feb. 25.— Dr. John Alex. 

Gaib, Drone, M thë thair.—On a New Mode of Est- 


‘ 
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Amoant of Colour in Wate by-Mr. J. Falconer 
recess cousins E 
coloured solution contained in an accurately 


+ 
Latginosus), and some other of our rarer birds 
the South of 
- New Fosil from the 


Station, by Mr. D. J. Brown. Mr. Brown exhibited a fine series 
of Bryozoa from lower carBonlferous Hmestone of 
dry a ee 
ed o: Fencstrala 
Polypore, the Series being eminenily that of the carbo- 
erous Timestone, although amongst them aras one fragment 


Literary and Philosophical Society, —Rev. 
William Gaskell, vice-president, in the chat- —On. the Efect of 


farther examination, and from the result of that examination 


led to what appears to” be a complete explanation of the 
mens, Ho was led, from certain observations, to 


a 
È 
i 
3 
: 
E 
e 
F 
j 


showing the remarkable mobility of its several 
consequent facility with which its cavity can be ed 


’ ” BatTmone - 


read from Prof. D. S. upon the economicel iesources of 
em one of the most remarkble its of fron 
ore in America, forming threo large banks. erence was 


derelopment of the magnetic 
oxide of fron in those mines, and to the fact that some of the 





minerals of unùsual interest found with the magnetite, are 
brochantite, named being in no other locality in 
Eastern North America. sats 

Panis es 


Academy of Sciences, March 9M. Bertrand in the chair. 
—M. EH. Remi 
t ground swell ” 


gases, by M. The author has determined the 
of air, nitrogen, hydrogen, NyO, CO, CO, and CN, dis- 
persion of these gases bears no Telation to their refractive 


photographs was one of the largest known mass of meteoric iron. 
was ed in Greenland (Ovifak) in 1870. -This mass 
weighs 21,000 kilogrs, and is abéut to be brought to Stockholm 
for the Royal Museum. j 7 
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THE SCIENCE COMMISSIONS MUSEUM 
REPORT 
HE Royal Commission on Scientific Instruction and 
the Advancement of Science have just issued their 
fourth Report, which is mainly concerned with the prin- 
cipal public Scientific Museums and Collections of the 
Metropolis, touching also briefly on the Scientific Mu- 
seums and Botanic Gardens of Edinburgh and Dublin, 
and at some length upon provincial Local Museums 
generally, and upon the means by which these last might 
be made widely beneficial for scientific instruction. The 
Report also deals with the subject of Public Lectures in 
connection with Museums. 

The Metropolitan Museums dealt with in the Report 
are the British Museum, the Museum of the Royal Col- 
lege of Surgeons, the National Botanical Collections and 
Gardens, the Museum of Practical Geology, and the 
South Kensington Museum, with its branch at Bethnal 
Green. The Report of the Commission is founded upon 
a thorough investigation into the growth and present con- 
dition of these institutions, and the opinions of a large 
number of men competent to speak on the subject as to 
the best means of systematising the various institutions, 
and of enabling them to discharge efficiently the objects 
for which they exist. The following are the principal 
recommendations of the Commissioners, which we prefer 
to give in the words of the Report. 

With regard to the Natural History Collections of the 
British Museum, it is recommended :— 

“That a Director be appointed by the Cro and 
should have the entire adai tan of the establi 
ment, under the control of a Minister of State, to whom 
he should be immediately responmble. That the appoint- 
ments of keepers and other scientific officers should be 
made by the Minister, after communication with the 
Director and with the Board of Visitors. 

“That a Board of Visitors be constituted, to be nomi- 
nated in part by the®Crown, in by the Royal and 
certain other Scientific Societies of the metropolis, and, in 
the first instance, in part also by the Board of Trustees ; 
the members to be appomted for a limited period, but to 
be re-eligible ; and that the Board of Visitors should 
make annual reports to the Minister, to be laid before 
Parliament, on the condition, management, and require- 
ments of the Museum, and should be empowered to give 
him advice on apy points affecting its administration.” 

With regard to the National Botanical Collections and 

Gardens, the Commission recommend :— 

" “That the collections at the British Museum be main- 
tained and arranged with special reference to the geo- 
phical distribution of plants and to palzontology ; and 
that the collections at Kew be maintained and arranged 
with special reference to systematic botany. . 

“That all collections of recent plants made by Govern- 
ment expeditions be, in the first instance, sent to Kew, to 
be there worked out and distributed, a set being reserved 
for the British Museum ; and that all collections of fossil 

lents made by Government expeditions be sent to the 

ETa oper adea Ga thd pial of agdam 

f o es e of in ons in 
ranea botany should be afforded in the Royal 
Gardens at Kew.” 
` With regard to the Museum of the Royal College of 
Surgeons, it is recommended :— 
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“ That, should the fund at the disposal of the College 
prove inadequate for the efficient maintenance and con- 
tinued extension of the Museum, it should receive sup- 
port from the State, as an institution intimately connected 
with the progress of biological science in this country.” 


With regard to the Scientific Collections of the South 
Kensington Museum, the Commissioners recommend :— 


“The formation of a collection of physical and mc- 
chanical instruments; and they submit for consideration 
whether it may not be expedient that this collection, the 
collection of the Patent Museum, and that of the scientific 
and educational department of the South Kensington 
Museum, should be united and placed under the authonty 
of a Minister of State.” . 

With regard to Provincial Museums, the Commission- 
ers recommend :— . 

“That, in connection with the Science and Art Section 
of the Education Department, qualiffed naturalists be 
appointed to direct the collection of specimens in order 
to supply whateve? deficiencies exist in the more im- 
portant provincial museums ; and also in order to organise 
typical Museums, to be sent by the Department of Science 
and Art into the provinceg to such Science Schools as may 
be reported to be likely to make them efficient instru- 
ments of scientific instruction. 

“That a system of inspection of provincial museums 
be organised with a view of reporting on their condition, 
and on the extent to which they are usefully employed, 
and whether the conditions of the loan or t from the 
Department of Science and Art have been fulfilled.” 

The final recommendations are on the subject of 
Lectures, and are : — 

“ That courses of lectures be given in connection with 
the collection of physical and mechanical instruments, 
the object of these lectures being to illustrate the progress 
of scientific and mechanical discovery and invention. 

“That the establishment of lectures on Science, acces- 
sible to all classes on the payment of a shall fee, should 
be promoted by the Government in the great centres ot 
population. 

‘ That, in the first instance with the view of carrying 
out the preceding recommendation, the system of instruc- 
tion of this kind, wkich has already been established by 
the Government in the pai Span should be developed 
by the institution of courses of lectures on the principal 
branches of Experimental and Natural Science. 

“That the proposed lectures be of two lands (1) lec- 
tures of an elementary character on the general principles 
and most important facts of Science; (2) lectures 
pey intended for the working classes on the applica- 
tion of Science to the arts and industries of the 
country.” 

Until this Report was issued no general survey had ever 
been taken of our Museum system, if that can be called 
a system the growth of which has been almost entirely 
the result of accident. Both in the metropolis and ın the 
provinces there exists a large number of museums and of 
collections of various kinds—to a large extent, however, 
connected with Natural History, and in local museums 
with Antiquities—but in almost every case, when the history 
of any of these institutions is traced, it will be found that 
it had its origin in quite an accidental way, and that no 
well-defined and inteligent system has been followed in 
the establishment of those institutions meant for public 
instruction. Some of the consequences of this capricious 
birth and untrained growth of the institutions referred to 
are that, especially in the metropolis, we have a hete- 
rogeneous collectiqn of museums that have no relation 
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- whatever to each other, each pursuing the even tenor of 
its way without any regard-to its neighbours ; the collec- 
tions in these museums often overlap each other, thus 
wasting means that might be expended to. better purpose 
in developing some well-organised common system of 
aid to scientific research and instruction, and consequently 
-some departments of Science are represented and en- 
dowed almost to excess, while others of at least equal 
importance are not represented at all; and although all 
of them have ostensibly the same objects in view, viz, to 
afford facilities for scientific research and for the scien- 
tific instruction of the public, some are directly under the 
control of a Minister of State, others are not. : 

If the recommendation of the Commission, that the 
government of the British and Patent Museums be trans- 

_ ferred to a department of State with a responsible Minister 

at ita head, is adopted by the Government, no doubt some 

of these anomalies ‘will be abolished ; the institutions will 
be made to fit into each other, and thejr government will 
be reorganised on some common and intelligent system, 

‘such as that recommended by the Commission. 

One of the most glaring of these anomalies is the almost 
exclusive representation and endowment in our public 
museums of the Natural Sciencés; Botany, e.g., being 

-twice endowed, in the British Museum and at Kew— 

while the Physical Sciences, as if they were the illegitimate 
offspring of man and nature,are left to pick up a living 
as best they may, so that had it not been for their inherent 
vitality they would long ago have been starved out of 
existence. 

In our Museums and Gardens, and elsewhere, aid to 
research in connection with the Biological Sciences is 
well provided for, while students of Botany, of Zoo- 
logy, and of Geology in its various departments, have’ 
abundant facilitjes afforded them for the practicalstudy of 
these sciences. The result is that there is nothing to check 
the career of these sciences ; they have been rapidly extend- 
ing their domain, and may go on extending it still further 

: without much anxiety as to where the sinews of war are to 
“come from; allthis with the very best results to our country. 

Our readers need no remfndihg of the immense strides 

recently made by Physical Science in its various depart- 

ments, departments increasing in number and complica- 
tion, and of the vistas of possible discovery of the most stu- 

- pendous character which have been opened up, but for which 

private enterprise is utterly inadequate, and which must re- 

main shrouded in mystery unless assistance similar to that 
which has been so amply accorded to the favourite Natural 
` "History Sclénces be also given to the hitherto neglected 

Physical Sciences. Physical Science, though she sees 

-many a glorious world that she longs to conquer, and whose 
conquest would be fruitful of the best results, can only in 
sadness let her hands dangle idly by her side, because un- 
aided she cannot reach these fields of battle. No one 
competent to pronounce an opinion would venture to say 

” that Physical Science Has done less for the material 
prosperity of this country than Natural Science ; indeed 

within the last few years our rapid advance has been 

almost entirely owing to the practical application of 
physical discoveries, Yet what encouragement is held 
out to those who are able and willing to devote them- 
selves to research which brings no profit to the researcher, 
but which is fraught with ultimate benefit to the race? 


The public, as we have shown, is made familiar in 
our museums with the results which have-been reached 
in the Natural History Sciences, as well as with their 
matériel, but looks in vain for any exhibition of the instru- 
ments, the methods, and equally valuable results which 
belong to Physical Science; hence, no doubt, partly the 
reason why the latter has been hithertö almost entirely left 


“out in the cold ; it is not known, and has but little opportu- 


nity of letting the public know its history and achieve- 
ments, though it has something to show of at least equal 
value with the umbrella or the boomerang of a conquered 
savage. In chemistry, heat, light, sound, electricity, as- 
tronomy in’ its various branches—if a student wishes 
to have something more than a mere book knowledge 
of the methods of work and of the results obtained (and 
there are many such students), where can he obtain it 
in the same way as students of Zoology, Botany, Geo- 
logy, Comparative Anatomy, and Physiology can carry on 
the practical study of these sciences? And yet no one, we, 
dare say, would venture to give any better reason for this. 
state of things than that Chance, which has hitherto 
governed the growth of our museums, has ordered it so, 
There can be now, however, no possible excuse for the 
continuance of this anomalous system, seeing that the 
Report of the Commission has thoroughly exposed it, and 
suggested methods whereby to some extent its glaring 
defects and anomalies may be remedied. If Government 
wish to find a model for their guidance in reorganising 
and supplying the deficiencies of our public museums and 
institutions intended for the researches of students and for 


popular instruction, let them turn to Appendix ITI. of the 


Report of the Commission, containing the Report of the 
Secretary on the Aid given by the State to Science in 
France. In a previous article (voL ix p. 217) we referred 
to the disgraceful condition of our Patent Museum, and 
contrasted it with the’magnificent Conservatoire des Arts 
et Métiers of Paris, extracts from the long and complete 
catalogue of which, as well as syllabus of its wellorga- 
nised courses of lectures, will be found in the Appendix 
referred to. 
“Bris wrought by want of thought, 
i As well as by want of heart.” 

Government can no longer plead the excuse implied i in 
Hood’s lines for neglecting to remedy the evils so forcibly 
brought under their notice by the Report of the Commis- 
sion. ` If means are not forthwith taken to organise our ` 
public museums and institutions for scientific research 
and instruction on some intelligent system, to supplement. 
their lamentable deficlencies, and -make them as widely 
beneficial to the advancement of Science in all its depart- 
ments and conducive to the highest instruction of the 
public as they are calculated to be, it can no longer be 
set down to ignorance, but to an ‘itter disregard to the 
highest welfare’ of the country. In this direction 
the new Government have a chance of distinguishing 
themselves and winning for themselves an enduring 
and worthy popularity; let them lose no time in 
showing their. wisdom by appointing a responsible 
Minister of Education whose duty it will be to keep all 
our public scientific and educational institutions up to 
the highest pitch of efficiency, to re-organise them upon 
some common basis, and to see that the progress of research 
in all branches of Science i is not hampered by the want 
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of adequate means for its pursuit. By such means will 
our rulers show themselves to be the real well-wishers and 
benefactors of their country. 


£ 


TODHUNTER'S “MATHEMATICAL 
THEORIES OF ATTRACTION” * 

A History of the Mathematical Theortes of Attraction 
and the Figura of the Earth from the tims of Newton 
to that of Laplace. By I. Todhunier, M.A., F.R.S. 
Two vols. (London: Macmillan, 1874.) 

Il. 

F tbe great Scotch mathematician, Maclaurin, we 
read—“ The importance of his investigations may 
be seen by observing how great has been his influence on 
succeeding writers, Clairaut, D’Alembert, Lagrange, Le- 
gendre, Gauss, Ivory, and Chasles show by reference, ex- 
plicit or implicit, their obligations to the creator of the 

theory of the attraction of ellipsoids. 

Maclaurin well deserves the memorable association of 
his name with that of the great master in the inscription 
which records that he was appointed Professor of Mathe- 
matics at Edinburgh, “sso Newiono suadents.” His main 
contribution to the theory of the figure of the earth was 
an exact demonstration of Newton’s postulate, of which 
only approximate solutions had previously been given. 
‘We may note on § 260 that we have seen the French ver- 
sion of his “ Treatise on Fluxions,” “traduit de ?Anglois, 
par le R. P. Pezenas, Paris, 1749; 2 vols.” The first 
volume has li. pp. of Introduction ; v.-viil. Avertisse- 
ment par le traducteur ix.-lL, Translation of Authors 
Preface and Introduction with Table des Matières ; then 
344 pp. of text, plates, and 4 pp. of errata. The second 
volume has vui. pp. of contents, 322 pp. of text, plates, 
with 6 pp. at end (4 pp. of errata), for errata, afpredation, 
and previlige. 

The next noteworthy name is again that of an English 
writer, Thomas Simpson, His contmbutions are of 
eminent importance. The analysis he employed, Mr. 
Todhunter observes, “would not have been unworthy of 
Laplace himself.” There is here an interesting biographi- 
cal note of a kind which the writer so well knows how to 
introduce, and which adds a charm to the’more general 
details, In writing our notice we have especially dwelt 
upon the English contributors to our subject; on the 

_ whole it can hardly be denied “that Newton’s country- 

men have left to foreigners the glory of continuing and 

extending his empire.” Singularly enough Mr. Tod- 
hunter gives no account of Simpson’s work, “A New 

Treatise of Fluxions . . . with a variety of new and 

curious problems.” London, 1737. 8vo. This is six 

years earlier than the “ Mathematical Dissertations.” 

Problems XXI. to XXIII. (§§ 201-206) deal with 

attractions of a circular plate on a point on the axis; 

of a cylinder on a pomt on its axis; of a sphere 
on a particle on its surface, or any distance above it, for 
law varying as inverse of (distance) and for (distance). 

They correspond to Problems II., IV., V., VI. of 1823 

edition of the “ Doctrine and Application of Fluxions.” 

The great work of Clairaut, “ Théorie de la figure de la 
terre,” &c., appeared in 1743. In this branch “no other per- 
son has accomplished so much as Clairaut; and the subject 

* Continued from p. 380. 
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remains at present substantially as he left it, though the 
form is different. The splendid analysis which Laplace 
supplied adorned but did not really alter the theory 
which started from the creative hands of Clairaut.” 
Laplace, too, places it “au rang des plus belles produc- 
tions mathématiques.” 

The expedition to Peru gave rise to much paper war- 
fare, and Mr. Todhunter has collected together, in a useful 
form, the titles of the original pamphlets. We think he 
has overlooked the following, “ Nouveau projet d’une 
mesure invariable propre à devenir universelle, extrait 
dun memoire lû . . . le 24 avril, 1748, par M. de la Con- 
damine,” viii. pp. A copy we have consulted of No. xx. 
(p. 236) is dated “ Plombiéres, juin 30, 1754." (Consult 
Lalande, p. 455.) 

D'Alembert need not long detain us. Laplace points 
out that his writings want “clarté.” Mr. Todhunter says of 
him, “ The errors of D’Alembert are certainly surprising ; ; 
they seem to mę to indicate that he was little in the habit 
of enlarging his own views by comparing them with those 
of others, His criticisms of Clairaut prove that he bad 
not really mastered the greatest work which had been 
written on the subject he was constantly studying. His 
readiness to publish unsound demonstrations and abso- 
lute errors is abundantly shown in the course of our 
criticism. On the whole the blunders revealed in the 
history of the ‘Mathematical Theory of Probability,’ and 
in the present history, constitute an extraordinary shade 
on a fame so bright as that of D’Alembert.” 

Here we must give an account of a work not men- 
tioned ın the History. The “Considerazioni sopra la 
Figura della Terra”* of Tommaso Narducci appeared 
about the year 1747. It comprises two Lemmas (in 
modern geometrical conics they would be for the ellipse 


(1), GN equal oY. (2) radius of curvature equal 


CA" 
COs Da and nine problems. 
“ Dati due gradi di meridiano e loro latidudine, trovare 
la ragione deg? assi, e gl’ assi stessi ;” the last is “ Data 
la ragione de’ due assi, cle sia di 1 ad sm, trovare nel 
meridiano un grado, che sia eguale al grado dell’ equa- 
tore.” It is anfinteresting piece of geometrical work. 

In his § 490 Mr. Todhunter considers ıt curious that the 
(Cambridge) University library does not possess a com- 
plete copy of the famous work of Stay and Boscovich. 
His surprise will probably be increased when we state 
that, if we are not mistaken, neither do the libraries of 
the British Museum or that of the late Mr. Graves ; at any 
rate, we do not remember to have met with Boscovich’s 
commentary on the poem. “ These writings furnish ele- 
mentary accounts of the most important results which 
had been obtained up to their date, and reveal apparently 
great knowledge and judgment in Natural Philosophy.” 
A copy of Boscovich’s “ Dissertatio de telluris figurd, 
habita in seminario romano Soc, Jesu nunc primum aucta 
et illustrata ab ipsomet auctore, P. R. J. Boscovich,” forms 
pp. 161-218 of voL ii of Giuliani’s memoirs (cited at the 
foot, date 1744). In p. 184 he speaks of Maclaurin’s 
“Fluxions ” as “Newtono ipso dignissima ;” there is a 
noteworthy passage, pp.217, 218,and also a notice on p. xu. 


* It occupies pp- 225-266 sa ral ui Pe SE “Memon sopra lo Frica e 
Istocla Naturale di drveral valentuomini,” edited by Carl Antonio Gmubani, 
in 4 vols. (1743-1747) 





The first problem is 
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' of the introduction of the volume.* “The date on the 
copy of Frisi’s dissertation (not seen by Mr. Todhunter) 
we congulted was 1751; it contains 8 pp. of amfecessto ; 
86 pp. of text, 3 plates of figures, and 2 pp. of dedication. 
It consists of ten ‘chapters, and may possibly, as Mr. 
Todhunter suggests, have been incorporated by Frisi in 
‘his “ Cosmographia” (§ 532), though it certainly was not 
transferred bodily ; on p. 65 he gets axis terres_ad dia- 
metrum sibi normalem erit ut 229 : 230.” 

We haye seen one of the works alludéd to in § 551, viz, 


that of Bouguer; it is entitled, “ Opérations faites par’ 


ordre de’lAcadémie ... pour la verification du dégré 
du méridien compris entre Paris et Amiens.” Paris, 
1757. 8vo. It consists of 28 pp., including two for title, 
and was read March 23, 1757. , 

In § 717 reference is made to the account of a measure- 
ment of an arc of theameridian in Lombardy by Beccaria, 
published at Turin “in 1744” We know of no work by 
Beccaria on this subject, except the“ Gradus Tau- 
rinensis.” The two copies of this which we have seen are 
dated 1774 and 1775; possibly from its position in the 
book the former of these dates is intended by Mr. Tod- 
hunter. It is a scarce work, 

` Mr. Todhunter has in §725 devoted more attention to 
a supposed work by Newton than perhaps it really de- 
serves. At any rate, De Morgan (“ Budget of Paradoxes,” 
p. 83) greatly doubts that Newton wrote it. He remarks 
that it has been treated with singular silence, and the 
name of the editor has never been given. ` 

Lagrange contributes a memolr, in which he arrives by 
analysis at the point Maclaurin had reached by geometri- 
cal methods, 

The operations carried on at Schehallien for ascertain- 
ing the density of the earth are next noticed, and with the 


<. conclusion of voL®i. the history of the two subjects 


during the century which followed the appearance of the 
“ Principia ” is nearly completed. 

Some works mentioned as not having been seen (in 
§ 738) may here be described, 

The title of D’Anville’s bopk is incorrectly given by 
Lalande.t For “da circonférence,” read sa; for “de 
l'équateur? read sur les -paralléles, There are 8 pp. of 
dedication (to Duc de Chartres), 20 pp. of avertisseincnt, 
3 pp. of privildge, &c, 11 pp. of observations, and 147 

pp. of text, with a plate. 

Lalande describes very accurately the contents of the 
“ Anecdotes physiques et morales,” 

Mayers “Basis Palatina” has 6 pp. of dedication, 14 pp. 
lectori astronomo; 23 pp. are taken up with “Series et 
ordo triangulorum qua ex propriis suis observationibus, 
anno 1763 habitis, deduxit et correxit C. M.; 2 pp. of 
conspectus totins operis, 

- Hennert’s work (Utrecht, 1778) contains five disserta- 
tions, of which the fourth is—“ Sur le mouvement que 

` prend un corps, quand il est parvenu au centre d'attraction, 
et sur Pattraction considerée comme principe universel”? 
It takes up pp. 125-166. On p. 166 he says— 

% Concluons de nos recherches quon wa pas assès de 
preuves pour admettre Pattraction comme principe unl- 


>y: havo also soen another work, the “Do contro Gra editio 
altera, acodit magnitndinis” (Rome, 1751} bat it 


a NE E E eo ee 
matériel, Nous avons vu que la cohésion des corps ne 
so déduit pas sans difficulté de l'attraction. .... Je sens 
bien, quil reste autres recherches à faire sur cette 
matière. J'en ai ebauché quelques unes que je pourrai 
publier si elles me paroissoient pouvoir contribuer au 
progrés des sciences physico-mathèmatiques.” 

His fifth dissertation is “Sur la figure de la terre rela- 
tivement à la parallaxe de la lune et à la navigation” It 
occupies pp. 167-214. In §18 we read, t Après avoir 
cherché inutilement de concilier les observations avec les 
hypothèses, dont les astronomes ont fait usage jusqu'au- 
jourdhui, tachons de tirer un meilleur: parti de notre 
formule générale,” &c. And in $25, “Il résulte de nos 
calcules que Phypothése de M. Bouguer et la notre donnent 
plus exactement le degré de longitude que l'hypothèse 
elliptique qui s'écarte considérablement de Pexpérience.” 
There are 4 pp. of dedication, 11 pp. of preface (interest- 
ing and amusing), 3 pp. of contents, 214 pp. of text, 2 pp. 
of errata, and 3 plates. 

We may here describe a volume containing “ Disserta- 
tiones de uniformitate motus diurni,” by Hennert and 
Frisius, “premio coronata,” Petropoli, October 10, 1783. 
That by Hennert contains 42 pp, and additamenta 
making up 70 pp.’in all; that by Frisius goes on to p. 
112, and then 40 pp, more. They treat of attraction, but 
are not, apparently, of much importance. . 

Frisius it was who first introduced the ellipsoid as 
distinguished from the oblatum and the oblongum ; from 
$ 669, we learn, also, that he has no hesitation in 
adopting the truth as to the earth’s motion. 

Hube’s work is in 87 pp. 8vo, with 1 page of plates. 
Its value may be seen from the following extract § 43 :— 

“ Demonstravimas itaque tellurem nostram omnino 
esse homogeneam, vel potius densitatem variam Illius 
partium, ae univers an pans fere momenti 
esse vimus porro orum experimen 
EN ET b pole et sequatore, tantam > 
ut terræ forma elliptica omnino esse nequeat . 
finem itaque meum pervenisse mihi videor, qui tantam 
fuit, ut torum hucusque fact ope, summå 
qua fieri potuit evidentiâ, telluris certo definirem 
ac omnia deaa qee in hac re jure moveri possent, tol- 
lerem ; neque eo immorabor in consectarlis variis 
nostræ theoriæ explicandis, quoniam vera ‘telluris forma 
semel certo stabilita, haud difficile est, eo colligere atque 
perspicere, quæ inde necessario efficiuntur.” 

Further particulars concerning Thomas Williams 
(§ 988) are given in the “Budget of Paradoxes,” p. 102, 

The work referred to in § 1,000, is a 4to, volume, and 
contains 1 page of avertissement, 13 pp. of introduction, 
I page of table, 94 pp. of text, and I page of errata (in 
this Houslowheat is corrected to Hounslowheat), . 
think we have somewhere seen the preface ascribed to 
Legendre ; it is clear, however, from the introduction 
(from the words “deux de mes confrères de l'Académie 
M.M. Mechain et Legendre, p. xiv.) that it is due to 
Cassini, as Lalande correctly states, With the copy we 
examined was bound up “ Descriptions des moyens 
employés pour mesurer la base de Hounslow Heath 
dans la province de Middlesex, publiée dans le voL hav. 
deš ‘Trans, Phil’ par le Major-Général William Roy, 
traduite de PAnglais par M. de Prony,” Paris, 1787. There 
is a discours préliminaire du traducteur 18 pp. There is 
a notice of r page, a page of errata: the translation - 
occupies 8o pp., there are 3 tables, and 5 planches, Mr 
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Todbunter gives no account of this work : it is apparently 
a translation of the work described in § 984. 

The following work by Delambre and Legendre (will 
this throw light on § 1,146% does not seem to be described : 
it is “ Methodes anglytiques pour la détermination 
dun arc du méridien précédées d’un memoire sur 
le même sujet,” par A. M. Legendre. Paris, 1799. 
4to.) In note ii, to “Methode pour determiner la 
longueur exacte du quart du meridien,” par A M. L. occurs 
Legendre’s Theorem. There are 176 pp., 16 pp. of tables 
at the end, 5 pp. of “ Observations sur quelques endroits 
du mémoire du cit. Delambre,” par A. M. Legendre ; 
2 plates, 7 pp. of avertissement, and 4 pp. of contents. 

We now close our notes with a few remarks on §§ 531,682, 
and 1,584. The memoir, which neither Playfair nor Mr. 
Todhunter have been able to procure a sight of, is to be 
met with in vol. i. of the Giuliani memoirs cited above, 
consequently its date is antecedent to 1743. It occupies 
pp. 65-88, and is entitled “Problema mecanicum de 
solido maxim attractions solutum, a P. Rogerio Josepho 
Boscovich,” The problem is, Data quantitate materie 
punctum attrahentis, in quacunque lege distantiarum in- 
venire solidum ipsum continens, quod maximè omnium 
attrahat ipsum punctum positum in axe solidi producto ad 
datam distantiam ob ipsius solido vertice propiore.” The 
author gives a geometrical and an analytical solution of the 
problem, and concludes, “ Solutio geometrica in eo huic 
posteriori præstat quod ibi determinatur soldum maxima 
attractionis etiam inter solida omnia irregularia, hic 
tantum inter solida genita rotatione curvæ circa axem.” 

The greater part of this second volume is taken up 
with the important writings of Laplace, Poisson, Gauss, 
Ivory, and Plana, 

In the case of Laplace, who was, like some other 
writers, pot in the habit of acknowledging his indebted- 
ness to preceding authors, the result of the investigations 
is to restore his reputation to its proper eminence. “In 
the present history, and in that of Probability, I have gone 
over a third part gf the collected mathematical works of 
Laplace ; and to that extent the evidence of his great 
powers and achievements is, I hope, fully and fairly 
manifested.” 

Our work is now nearly done ; were we to make use of 
all our notes, we might easily double and treble what we 
have written.* We have'noted upwards of fifty articles 
which are interesting as sidelights - thus, § 227, Bouguer’s 
remarks on what we now call the “personal equation ;” 
$ 710, transformation of variables in a triple integral, and 
many others. The value of the index would have been 
enhanced had reference heen made to these ; as it is, the 
index is much fuller than in the earlier volumes, and we 
have detected but few errors. This is no new feature, for 
all Mr. Todhunter’s books are most carefully got up in 
this respect, and we have not met with a single important 
error in the mathematical work; the few mistakes we 
have come across are easily corrected. 

There are indications here and there throughout the 
volumes that, should the writer be able to secure the re- 
quisite leisure, he will not want for subjects to exercise 
his special gifts upon. We sincerely hope that he will do 
so at an early date, and that it may be our lot to read the 


* In our remarks we have preferred to treat the subjects from an histori- 
cal rather than from afmathematica point of view. = 


results. Inthe course of the preparation of the present 
work Mr. Todhunter has published, in the Royal and 
other Societies’ proceedings, various papers which have 
grown out of his investigations in the history of our two 
subjects.* R. TUCKER 








TRAINING 


Training in Theory and Practice. By Archibald 
Maclaren. Second Edition. (Macmillan & Co., 1874) 
(V HEREVER we go, “The Boat Race” 1s the topic 

of the hour. Opinions are freely expressed as to 
the relative merits of the rival crews; and the risks and 
dangers incurred during fhe process of training, sturdily 
insisted on by some, are as obstingtely denied by others. 

The respective values of the slow and quick stroke—the 

American fashipn of “ sliding-seats,” and a variety of 

kindred questions, are eagerly debated, occasionally by 

men who really understand what they are talking about, 
but more frequently in order to make conversation, or, as 
the phrase goes, “for the sake of something to say.” 

In such a state of the public mind, it has by a happy 
chance been so ordered that the second edition of Mr. 
Maclaren’s well-known work on Training should appear, 
ata moment when all will take unusual interest in its 
contents, 

From a perusal of this treatise everyone may gather 
information calculated to be of service to him, not 
only for the time being but for the future. The 
man who likes to know a little of everthing, may 
with advantage indulge his cunosity about a subject 
which has perhaps hitherto been out of his line; 
while the father with a son in éthe eight,’ and 
whose mind has been disturbed by letters in the papers, 
hinting at dire mischief as the outcome of training, may 
find substantial comfort in its pages. All those who, either 
from necessity or for amusement, undergo much physical 
exertion, will do well to imbue themselves with the author's 
teaching ; and the “ man of ease” or of sedentary occupa- 
tion will find hints for health or sanitary lessons of a de- 
scription which, if honestly carned out, would cause the 
ruin of half the doctors in London. 

Mr. Maclaren uses “rowing” as the peg on which to 
hang his theme, and the reason he gives for so doing is as 
follows :— 

“It is the exercise most susceptible of being influenced 
by a judicious system of bodily preparation, being at 
once an act of considerable intricacy, demandin fone 
and assiduous practice, and an exercise of considerable 
difficulty, involving the possession, although not in an 
equal degree, of both muscular and respiratory power, to 
promote which is the object of all training.” 

The question, what is training ? and what is it meant to 
do? he answers thus :—“ It is, to put the body with 
extreme and exceptional care under the influence of all 
the agents which promote its health and strength, in 
order to enable it to meet the extreme and exceptional 
demands upon its energies.” There can be no doubt that 
the essence of this paragraph is contained in the words 
“extreme and exceptional care ;"—for without such care, 
rum in Dibuotheck petal Fulgoveary snk i845, cxvante couleataram 
catalogus systematicus,” by Otto Struve, Petrepoli, 1860, 
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instances are furnished to alarmists of men “fainting by 
the way,” and a highly valuable art is in danger of being 


~ ‘brought into disrepute. We have no fear for the men 


engaged in a great race like that which takes place on 
Saturday—they have been carefdlly instructed in the 
proper method of training—all that experience has taught 
has been lavished on them, and the result is, as Dr. 

_ Morgan’s statistics show, that they live as long as other 
portions of the civil community. 

But on the other hand we do fear for the many persons 
who assert that they are in training for some race or 
other physical feat, but from whom on inquiry we learn 
` that their notions and practice are so desultory, and so 
deficient in anything like scientific detail, that it 1s an 

abuse of the word training to apply it to their misdirected 
proceedings. They fprget, or at least do not sufficiently 
consider, that the feat they are about to attempt will 
require of them, at some critical moment, a sifpreme 
effprt ; and that in the making of this effort, a lasting 
injury may be-inflicted upon a frame that is only im- 
perfectly prepared, - 

To them we say, “if a thing is worth doing at all it is 
worth doing well.” Train thoroughly or not at all—you 


“have no right to jeopardise your future by “ extreme care- 


‘jessness” when all bad results may be avoided by 
“ extreme care.” 

In former times Diet was looked upon as of paramount 
importance among the agents of health in training ; Mr. 
Maclaren, however, places exercises in the front rank, and 
justifies himself for doing so in the following logical and 
telling words :~-“ So long as men believe that the qualities 
which they covet are to be obtained from mere dietary 
regulations, they will neglect the teal agencies which can 
alone bestow thefħ ; exercise, the one agent which gives, 
which can give, these quahties, both from its own nature 
and from the influence which it exerts upon all other 
agents of health, is, in a measure, neglected, nay, avoided, 
and to the imaginary virtues of diet men look for the 
longed-for acquisitions ; theyehave yet to learn, they have 
yet to know, and to themselves realise, that power of 
muscle in trunk and limb, that freedom and capacity of 
heart and lung, that energy, stamina, strength and en- 
durance, are not to be obtained from what they eat, but 
from what they do.” 

To each of these subjects, Exercise and Diet, a sepa- 
rate chapter is devoted ; and each is treated in a mas- 
terly and exhaustive manner. Our space will not, how- 
ever, permit of more than an allusion to them. Mr, 
Maclaren deprecates the error of confining the attention 
to any one form of exercise, on the ground that it must be 
insufficient to produce the desired result, that is to say, 
the increased action, and thereby the fuller development, 
of all the muscles of the body. He illustrates his mean- 
ing by the example of the man who, having one favourite 
author or favourite object of study, fails to cultivate or 
employ his whole mind. On the subject of Diet he is 
much less stringent and exclusive than is customary, and 
we think rightly so, recognising the fact that each one 
must be a law to himself; whence the trath of the trite 
saying, “ What is one man’s meat is another man’s 
poison.” His views on this point may be summed up in 
his own words : “I would only advocate the rational sys- 
tem of not suddenly breaking in upon a man’s fixed 

e 


habits, at the time you are- asking for an effective display 
of his greatest bodily energies.” 

Another moot point, the question of the amount of 
sleep required by different persons under the same cir- 
cumstances, is next discussed. No hard and fast rule is 
laid down, but the breadth of view that is one of the 
great charms of the book is again apparent. The opinion 
is expressed that the time to be devoted to the purpose 
should vary not only with the individual,-bat with the 
same individual at successive periods of life, and that the 
wants of the system, in this respect, are influenced by 
various causes, and by the action of the othtr agents of 
health, especially by exercise. With reference to this 
matter, we have frequently observed that tall persons re- 
quire a longer period of recumbency than short, whose 
hearts are called upon for less powerful exertion, by 


reason of the smaller height of the column of blood that `- 


they have to sustain and propel. ‘ 

The chapters next in order deal with the important 
but still subsidiary questions of air, bathing, and clothing. 
We cannot at present enter into detail with regard to any 
of these subjects, but we would add to Mr. Maclaren’s 
observations on bathing, that one great secret of using a 
cold bath in the dressing-room without discomfort or 
injury, is to sit down in the water in the first instance, 
and to wash the upper part.of the body, thus somewhat 
raising the temperature of the water before the feet a are 
immersed. 

The concluding portion of the book is devoted to very 
clear and practical directions for self-training for aquatic 
purposes, and in this, as in all other parts, it will be 


found a complete and trustworthy guide by those for `- 


whose use it is intended. 





“LETTERS TO THE EDITOR 
[The Editer does not hold himself responsible for opinions expressed 
Comte No notice is taken of anonymous 
4 m A 
Herbert Spencer versus Thomson and Tait 


A FRIEND has lent me a copy of a pamphlet recently pap- 
certain statements 


lished by Mr. Herbert Spencer, in which certain 


mine are moet naspertogiy dealt with; erpocally.ii tho are ie 


attem contrast with others made by Sir Thomson and 
m s em io ee to do more trin 
request you to reprint one of the passages objected to (leaving it 
to your readers to divine to wha edo my college daya tome and 
to illustrate by a bilef reco my college days something 
closel akin to RAR mental atutude of th e objector, 
atural philosophy is an experimental, and not an intuitive 

science. Nod can conduct us demonstratively 
to a single ph T truth” (Tait, Thermodynantics, § ae 

One of panes intimate friends in Cambndge, who been 
an ardent ple of the late S W. Hamilton, Bart., and had 


oa: ea the preposterous notions about mathematics Inculcatel. ~ 


master, was consequently in great danger of being plucked. 
college tutar took much lateret in and for alo 
gayé him privats tatricion 1n elementary bra in ad 
college lectures, After hard labour on the part of 
some success seemed to have been obtained, as my frend had at 
last for once been enabled to follow the of the solution of a 
pala pcs simple equetion. <A flush of joy mantled his 
eek, he felt his degree assured, and he warmly thanked his 
devoted instructor. eat py phase bat a brief 
duration ; my friend’s bins too soon recovered its 
sway, aid he edad 1i an agony of of doubt and despair, ‘‘ But what 
if x should turn out, after all, se# to be the unknown quantity Tadd 
Compare this with the following extract from Mr. Spencer’s 


‚pamphlet ;— . 
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“ .. . if I examine the nature of this proposition that ‘the 
properties of matter sight Aave been’ other than they are. Does 
it express an experimentally-escertained truth ? ao, I invite 
Prof. Tait to describe the expenments |” P. G. Tarr 


Animal Locomotion 


My former letter on this subject was merely to show that, 
mechanically, Dr. Pettigrew’s view of the forward motion or in- 
“clination of a bird’s wing during the down stroke was less absurd 
than had been su and even seemed necessary to flight. 
I did not profess to have made accurate Cees or ee 
menton the point. I accept, therefore, the observation of the 
Dake of Argyll as to the vertical motion of the heron’s wing ; 
bat as he expressly refers to its great concavity, that would give 
a vertical down stroke the effect of a somewhat forward stroke 
of « flatter . The proper inference would therefore seem 
to be, that in with less concave wings the stroke is slight] 
directed forwards. As to the lest two paragraphs of his Grace’s 
letter, he will sea, if he refers again to mine, he has quoted 
Words £ neer ured: I impute to Dr. Pettigrew the ‘‘ merit s 
showlng t “ sheht upward angle of the mean postion o 
the wing plane is emential to secme horizontal forward motion 
as a general resultant,” &c., and this is exactly what the Duke 

denies. 

Mr. James Ward’s elaboiate analysis of the down stroke of a 
bird’s wing simply shows (if correct) that in the pontion he as- 
cribes to ıt (moving downward and backward) it would send the 


bird horizontally forward. Of course it But then what 
becomes of the bird dari the up stroke in an opposite direc- 
tion? ‘The bird is then fi by the down reaction of 


all the solid surface of the anterior margin of the wing, and of 
all the feathers, however obliquely. turned, Jt ıs driven farther 
downwards; and as this takes place between two down 
strokes, and approximately during an equal of time, how 
is a honzontel average motion to be W unless the down 
suoke alone uces, not a honzontal, bat a highly-inclmed up- 
ward motilon? Mr. Ward’s whole argument appears to me to 
ignore the great downward reaction, added to gravitation, dunng 
every up stroke, which requires that the down stroke should not 
merely support the bird, bnt raise it up verti Jast as much as 
during the up stroke it has fallen vertically. The matter, how- 
ever, 1s not to be settled by discusmng theoretically, bat by ob- 
servation and expermment. I simply mamtain that the results of 
Dr. Pettigrew’s observations and experiments are not, as sup- 
posed, inconsistent with mechanical principles; and nothing in 
your correspondent’s letter induces me to alter that opinion. 


ALFRED R. WALLACE 
e 


The Newfoundland Cuttle-Fish (Megalotenthis kardeyi 
S. Kent) 


My right being questioned, through an anonymous b 
in the of the 11th inst., to institute a new generic utle or 
the tc Cephalopod encountered off Newfoundland, and of 
whi communicated an acount to the Zoological Society’s 
meeting of March 3, I would hiefly reply to my criticwer in 
these columns. 

In tho first place, it is a somewhat anomalous pioceeding to 
raise objections on such a question before details of the grounds 
upon which it has been deemed advisable to establish such a 
title have appeared, as in the ordinary course of events they will 
in the ‘‘ Proceedings” of the Soclety. In these it will be found 
that arople reasons are given for the comse thet has been taken, 
as also tse notice of both Prof. Steenstrup’s and Prof. Vernll’s 
researches in a similar direction. Had my assailant placed him- 
self more thoroughly an couran? with the details of tho case, he 
would posmbly have held back his emphatic assertion that Prof. 
Vern] had “actually identified the species from Newfoundland 
with those decibed by Steenstrup as belonging to his genus 
Archiweuthis,” This identification in Piof. Vernll’s own language 
is entirely problematical, and must unfortunately remain so, since 
a beak only, an organ of no value in generic discrimination, has 
ele yaad of the typical species A. dux Respecting the 
second form, A. monachus, we have still less knowledge, the 
title being provisionally instituted by Prof. Steenstrup for the re- 
cep fon of two gigantic Cephalopods cast on the shores of Jut- 
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to be at my command, I may state that I received accounts of 
the examples, upon which I have proposed to base my new title 
of Megalotenthu, direct from America as long ago aa in the be- 
of December last, supplemented by numerous fuller 

etails since. W, SAVILLE-KENT 





Lord Lindsay's Expedition 


THE expedition of Lord Lindsay for obsetvation of the Transit 
of Venus at Mauritius (why will people still call it the Marinis? 
will afford a good opportunity for re-measurmg the base line o 
Abbé de la Caille made in 1753,and which, to the best of my 
behef, has never been since verified. 

The small conical cairns which mark its extremities should 
still be found # stim I saw one only of them in November 
1864, when I had not time to search forthe other. The base 
measured was 1,828 toises in length, and, I imagine, on the 
mendian, It was on a level plain at the south-west extremity of 
the island, close under the western slopes of the precipitous and 
noble “ Morne du Brabant,” which rises gearly 1,700 feet above 
the sea-level. By road the distance of this spot from Port Lous 
must be at least 30 miles, but it is much more easily reached 
direct by boat ; or, ‘ks December is a bad time of year for boating 
outside the reefs, the best route would be from Black River by 
water inside the isle Bénitier. Itis # glorious district, all that 
part of the island, and contnins the finest scenery, mcluding the 
Chamaral Falls. S. P. OLIVER 

Bancrana, negr Londondeiry, March 14 








QUETELET 


ON February 17 last Jacques-Adolphe-Lambert 
Quetelet died at Brussels, in the seventy-eighth year 
of his age, having been born on February 22, 1796, at 
Ghent. At the early of 18 he was appointed Pro- 
fessor of Mathematics in the College of his native town. 
In July, 1819, the degree of Doctor of Science was con- 
ferred on him by the Larai of Ghent, then recently 
founded by King Willam. His dissertation on this occasion 
was so well received that he was shorily thgreafterappointed 
to the Chair of Mathematics at the Royal Athenzum of 
Brussels; and in Febru following was elected a 
member of the Academy of Sciences and Belles-Lettres. 

At this time he applied himself with ardour to the cul- 
tivation of literature and pure mathematics, thus laying a 
sure foundation for the world-wide fame he afterwards 
achieved as an exact investigator in many departments of 
physics, as an original thinker in applying methods of 
scientific treatment to the discussion of problems pre. 
viously considered as belonging exclusively to moralists 
and divines, and as a clear and eloquent expounder of 
the truths he had demonstrated. The many-sidedness 
and fertility of his mind may be seen from his scientific 
memoirs enumerated in the Royal Society's Catalogue of 
Scientific papers, amounting at the close of 1863 to 220, 
He continued to wnte almost to the last, notwithstandin 
the mental malady, consisting in loss of memory, wit 
which he was afflicted many years before his death, and ıt 
is noteworthy that even to the last his handwriting re- 
tained much of the rare grace and elegance for which it 
had been so remarkable. 

The earliest of Quetelet’s published memoirs, begun in 
1820, were on geometrical subjects. The non-apprecia- 
tion of these by the public determined him to devote him- 
self to physical science and astronomy. On these subjects 
he lectured publicly with great success. 

In 1823 he was sent on a mission to Paris with the view 

ing a repoit on the observatory of that city for 
dance of the Belgian Government in founding a 

observatory at Brussels, After some delay, the 
observatory was established, with Quetelet as director, 
and in 1833 began the long series of observations on 


the 


land in the years 1639 and 1790, and of which popular record ; astronomy, meteorology, and other physical inquiries, for 


alone remains. 


which this observatory 13 so well known. The most im- 


In reference to the ‘‘{mperfectevidence ” asserted by my critic | portant of his astronomical observations was the prepara- 
e 
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tion of a catal in 1857, of stars which seem to 
have appreciab estes He also so early as 
1836, systematically to observe and record the occurrence 
of meteors and shooting-stars. These observations came 
to be of value thirty years later, when the true 
nature of bodies was satisfactorily established. 

- The meteorological observations at this observatory 
have been parti Ty full and valuable, embracing hourly 
be pease observations, publia ne ey in gies 0, 
of atmospheric pressure, temperature, humidity, rain, cloud, 
be. 2 c have been exhaustively uaan, by Quetelet 
in m soles is e la Belgique comparée à celle du 

ed in 1867 


globe, blish In this admirable treatise we 
„have what must still be regarded as the fullest and best 
account of the meteorology of any sinple locality on the 

, daily, and hourly march of 


cote ae yearly, mon 
e various meteorological elements being given. In the 
game volume are given résumés of the observations made 
at the other stations which began to be established at 
` Alost, Ghent, Liége, &c., in 1835. $ 
He was elected perpetual secretary of the Academy of 
Sciences and Belles-Lettres in November 1834, and was 
chiefiy instrumental in adding a section on the Fine Arts 
in 1845. Itis scarcely necessary to refer to the scientific 
contributions he made to the Fine Arts, by his extensive 
and minute investigations r ing the proportions of the 
human body, the results of which are given in his “ Anthro- 
pométne.” In matters relating to the higher education, to 
the census, and other national questions, the Belgian 
Government wisely availed itself repeatedly of his wide 


ience, 
r on the subject of statistics was published 


1835 appeared his “ Physique ¢,” and 
ten years later his “ Lettres sur la théorie des probabi- 
lités appliquées aux sciences morales et politiques.” In 
1841 a tral Commission of Statistics was established 
by royal decree, of which Quetelet was made president, 
and of which he continued to be president to his death. 
. He originated the idea of convening an International 
Congress of Statiwtics. The first was held in Brussels in 
1853, and others have since been held at Paris, London, 
, Berlin, Florence, the Hague, and St, Petersburg. It is in 
the field of statistics that Quetelet appears as a great dis- 
coverer, and his success in this department must be attri- 
buted to the clearness with which he saw that statistics 
occupy the ground in the development of the social and 
itical sciences which observational data do in the deve- 
ent of such sciences as astionomy and meteorology, 
to the patient industry with which through long years he 
gathered together his facts, and to the mathematical 
skill he brought to bear on the discussion of the results, 
He was truly, as expressed by the Academy of Berlin in 
their congratulatory letter on the occasion of the centenary 
of the Belgian Academy, “the founder of a new science 
which proceeds from the firm basis of observation and 
_calculation to discover and unfold those immutable laws 
which govern the phenomena, apparently the most acci- 
dental, of the life of man, down even to his most trivial 
actions.” 


(i 





SCIENTIFIC RESULTS OF THE “POLARIS” 
ARCTIC EXPEDITION 

E have received advanced sheets of the Report of 
_the Secretary of the United States Navy, of the 
examination of those of the crew of the Polaris who 
` were in the ship when she broke loose from the floe to 
which she was anchored, on October 15, 1872, leaving 
the nineteen persons on the sheet of ice which was their 
floating home, until picked up about six months after off 
the coast of redor (NATURE, vol. viiL, p. 217). This 
report confirms the opinion we have already 
that no Arctic expedition can be aoe, conducted 
“unless carried out under naval discipline. It was only 


on acceunt of the good' intentions and nature of 
the crew, i after their noble and enthusiastic 
captain’s death, that things went on as smoothly as 
they did. Captain Buddington seems to have had no 
heart in the object of the expedition, and we cannot 
help thinking that had he not been with it much more 
would have been gained. It was in deference to his 
opinion that Hall refrained from trying to push 
beyond his point (82° 16’ N.) with the ship; all 
the other officers, though they do not seem to have been 


very well assorted, being of opinion that an attempt. 


should be made to get further north, or at least not to 
lose ground by wintering further south. 

We have areedy {voL cop 435) given details as to the 
rescue of those who were in the Polaris, and of their 
being landed in Scotland by the Arctic and Aric whalers, 
The present report affords some idea of the scientificresults 
of the expedition, a detailed account of which will no 
doubt by and by be published, although we regret to see 
that many of the records of the scientific results were lost 
in the confasion incident to the of the ship from 
the foe. Still much that is cable fias been brought 
home, from which many additions to a scientific know- 
ledge of that part of the Arctic region will be obtained. 
Notwithstanding the want of perfect harmony among the 
officers, the scientific work of the expedition seems to 
have been diligently carried on, and the evidence of Dr. 
Bessels y contains a great deal of value to Science. 
a rede will be able to correct and extend their 
maps of the regions visited, and we hope that soon, 
the complete material for enabling them to do sail ie in 
their hands. Constant and careful tidal observations were 
carried on, with the very valuable result of ascertaining 
that the tide of Thank-God Harbour, 81° 38’ N, is not 

uced by the Atlantic but by the Pacific tidal wave. 

It was found,” Dr. Bessels says, “that the co-tidal hour 
is about 16 20", Rensselaer Harbour, being the norther- 
most station, has its co-tidal hour at 18h o4™, consequently 
the tide comes from the north, the rise and fall at spring- 
tides armounting to about 5 ft. ; at neap tides 24h. Most 
likely the two- tidal waves meet somewhere in Smith 
Sound, near Cape Frazier. Kane and Hayes have both 
found a ridge ot hummocks near Cape Frazier, and in 
dnfting down we experienced that dunng some time, being 
abreast of Frazier ; we hardly made any headway, 
but we drifted both north and south.” © 

The results of the ition may be summed up 
briefly as follows :—(1) the Polarts reached 82°16 N., a 
higher latitude than has been attained by any other 
ship; (2) the navigability of Kennedy Channel has been 
proved ond a doubt; (3) upwards of 700 miles of 
coast-line have been discovered and surveyed; (4) the 
insularity of Greenland has been. proven; and (5) nu- 
merous observations have been made relating to astro- 
nomy, magnetism, force of gravity, ocean physics, 
meteorology, zoology, ethnology, botany, and geology, 
the records of which were kept in accordance with the 
instructions 9 ac by the National Academy, and some 
of the results of which we propose briefly to enumerate. 

ASTRONOMY.—Great care was taken in determining 
a reliable meridian at Thank-God Harbour. Soon after 
entering winter-quarters an observatory was erected on the 
shore, thirty-four feet above mean sea-level, and the 
transit instrument stationed there. The longitude of this 
station was determmed by the observation of 300 lunar 
distances; a number of moon culminations; a great 
number of star transits ; a number of star occultations; a 
great number of altitudes of the sun on or near the prime 
vertical. Its latitude, by the observation of a great 
number of circummeridiad altitudes of the sun, and a 
number of altitudes of stars. All of these observations 
were lost, but a number of the results have been pre- 
served which are sufficient to establish the position of 
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The instruments used in the above observations were a 
Wiirdemann transit and Gambey sextants divided to 10”. 
Bie expedition carried six box chronometers made by 

Negus three of which indicated sidereal time, and four 
po chronometers by different English makers. These 
time-pieces were compared every day at precisely the 
same time, and the result entered in the chronometer- 
journal. 

Besides the above-mentioned observations, twenty sets 
of pendulum eriments were made, which are saved, 
but the observations for time belonging to them are lost. 

MAGNETISa.—The magnetic observations obtained 
were more complete than any others ever before made 
in the Arctic regions. The instruments supplied were: 
—one unifilar declinometer ; one dip circle, with Lloyd’s 
needles ; one theodolite ; and several prismatic compasses. 

The observations on variation of declination were 
“registered at Gottingen time, and were continued for five 

months: readings taken hourly. Besides that, three 
a days were observed every month, according to the 

re ons, one of these term days correspond- 
nee the Tarana by all the ic stations. 
Further, a aae r of observations were taken either with 
the theodolite or the prismatic compass. Whenever 
possible, the dip was observed, and several sets of obser- 
vations on relative and absolute intensity and of the 
moment of inertia were obtained. 

OckAN PHysics —-Unfortunately there was not much 
opportunity for taking soundings. About twelve were 
obtained along the coast of Grinnell Land, which prove 
that the hundred-fathom line follows the coast at a 
distance of about 15 miles in Smith’s Sound. One of 
these soundings (90 fathoms) proved highly interesting, 
containing an organism of lower type than the Bathybius 
discov by the English dredging expedition. 
named Profodathybius robesonit. 

A number of deep-sea temperatures were taken with 
corresponding observations on the density of the water. 
Following the coast of West Greenland the limits of the 
Gulf Stream were ascertained. Specimens of water from 
different depths were preserved in bottles, but were, 
unfortunately, lost. 

As soon as the vessel was fairly frozen in, a tide-gauge 
was erected over a square hole cut in the ice-floe, and 
kept open continually ; the pulley and rope were supported 
by a tripod of oags. A rope, to which a wooden scal 
divided into feet and inches, was fastened, was carri 
through a block attached to the tripod. One end of the 
Tope was anchored at the bottom by means of two thirty- 
two pound shot, and a counterpoise was attached to the 
other end to keep the rope properly stretched. This 
a was tested by a senes of scale readings with 

ME soundings, and pea to work very satis- 
factor, e observations rise cight lunations, 
the m E being taken oiy ~hourly, and in some 
instances every ten minutes, in order to determine the 
precise moment of the turn of the tide. 

METEOROLOGY.—After having entered winter-quarters 
meteorological observations, which up to this tme had 

been made three-hourly, were made every hour, Washington 
time. Theregister contained observations on the tempe- 
rature of the air, atmospheric pressure, psychrometrical 
observation, direction and force of wind, appearance of 
the sky, state of weather, and both solar and terrestrial 
radiation. Besides, all extraordinary meteorological phe- 
nomena were carefully noted. 

For the registration of the temperature of the air 
mercanal thermometers were used for temperatures 
down to —35° F.; for lower ranges spirit instruments 
being compared at intervals of 10°% As circumstances 
would permit, a n onc barometers were used. 
As it p ae su i beaker tia observations 
could be favoura ade ed ae Gey le ein eratures, 
the expedition was not supplied with the maiable instru- 


° 
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ments. For that reason two uncoloured spirit thermo- 
meters were selected and used, the readings of which 
agreed. As check observations the dew-point was deter- 
mined by means of Regnault’s apparatus. To measure 
the velocity of the wind, Robinson’s anemometer usually 
served. The distance travelled by the wind was noted 
hourly, at the same intervals of time. The velocity of the 
wind was determined either by the same instrument or by 
means of Casella’s current-meter. These observations 
on the winds, combined with those on moisture of the 
atmosphere, will form a valuable contribution to physical 
geography. 

It was not thought essential to procure photographs of 
the clouds, as they do not differ ın their general character 
from those in more southerly latitudes. The only re- 
markable fact to be noticed is that sometimes cirri could 
be observed at very low altitudes among stratus clouds, 
which, however, is not surprising if their mode of forma- 
tion is taken into account. 

Special attention was devoted te the aurora borealis, 
which occurred frequently, but rarely showed brilliant 
colours, never bright enough to produce a spectrum. 
Whenever necessary one observer was stationed at the 
magnetometer and the other out-doors, the former &b- 
serving the motions of the magnets, while the other was 
watching the changes in the phenomenon and taking 
sketches, Although an electroscope and electrometer 
were set up, and de electrical condition of the atmosphere 
frequently tested, in no instance could the least amount 
of electricity be detected. The amount of precipitation 
was measured as carefully as the violent gales would per- 
mit, by means of a rain-gauge supplied with a funnel. In 
February, as soon as the sun re-appeared, observations 
on solar radiation were commenced, and continued 
throughout the entire summer. The instraments em- 
ployed were a common black-bulb thermometer, and one 
in vacuo ; both on white cotton. 

ZOOLOGY AND BOTANY.—The collections of natural 
history are almost entirely lost. With the exception 
of two small cases containing animals, minerals, and 
one package of plants, nothing fould be rescued. 
The character of the fauna is North American, as 


indicated by the occurrence of the lem and the 
musk ox. ine species of mammals were found, four 
of which are The birds are represented by 


twenty-one species, The number of species of insects is 
about fifteen, viz. : one beetle, four butterflies, six diptera, 
one bumble-bee, and several ichneumons, parasites in 
caterpillars, Further, two species of spiders and several 
mites were found. The animals of lower grade are no: 
ready yet for examination. 

The flora is ncher than could be expected, as not les; 
than seventeen phanerogamic plants were collectec, 
pene three mosses, three lichens, and five fresh-water 


OLOGY, —Although the formation of the Upper Sulurian 
limestone, which seems to constitute the whole west coast 
north of Humboldt Glacier, is very uniform, some highly 
interesting and important observations have been made. 
It was found that the land is rising, as indicated, for in- 
stance, by the occurrence of marine animals in a fresh- 
water jake more than 30 feet above the sea-level and far 
out of reach of the spring-tides. Wherever the locality 
was favourable the land is covered by drift, sametimes 
con very characteristic lithological specimens, the 
identification of which with rocks in South Greenland 
was a very easily accomplished task. For instance, 
parae of ae A large size were found in latitude 

1° 30, having marked mineralogical characteristics by 
which the identity with some garnets from Fiskernaes was 
established. Drawing a conclusion from such observa- 
tions it became evident that the main line of the dnft, 
indicating the direction of its motion, runs from south 
to north. 


a’ 


. is distributed over the body. Generally 


‘each 


t 


406 


THE COMMON FROG* 
XII. 


S° much for the circulation of the frog in its adult con- 


dition. Its larval, or tadpole stage, presents us with 
a series of changes which, though more familiar, are not 


less wonderful. 
In the first place, however, it may be well to describe 


shortly the condition of the circulation in fishes, where 


the purification of the blood is effected, not by means of |- 


the exposure of the blood to the action of air taken into 
Ln ory cavities of the body, but by its subjection in 
plates af membrane, the gills, to influence of air 


aceite mired up with and dissolved in the ‘water 


in which Bo gills are bathed. 

In fishes, moreover, unlike all air- animals, 
none of the b is returned to the heart for 
propulsion, but is collected into the great dorsal 
aorta, whence it is gt to the whole body, only 
being returned to the after such distribution, so that 


' yenons blood alone enters that 


This renour blood ts sent out- fom che hears ONAA 


balbous aorta, whence arise on each side a series of 


arteries which ascend the branchial arches, one on the 
outer side of each such arch, decreasing in size as it 
ascends. 

Each branchial artery gives off small gill arteries, 
which run along one ce of each httle membranous 
leaflet or gill, and supply it with minute branches endi 
in capillaries, in which the blood is i There the 
purified blood is taken ap by minute veins which open 
into gill veins, one of which runs along the opposite edge 
of each gill to that occupied by the gill artery. 

The gil veins pour their contents into branchial veins, 
one of which ascends the outer side of each branchial 
arch, increasing in size as it ascends. The branchial 
veins open into the great dorsal aorta, whence the blood 
the branchial 
arterieé are only’ connected with the branchial veins by 
‘the intervention ofthe Starke ter Aah of the igri 


times, however (as sg. in the’ mud-fish, Z iren), the 
branchial veins are y continuous with the branchial 
arteries. 


In the tadpole, while the gills 1 remain fally. developed, a 
condition exists quite similar to that of fishes, Minute 
vessels, however, directly connect together, at the root of 
the branchial artery’and branchial vein of each 
gill. Such a connecting vessel is termed a ductus botall. 

A minute vessel given off from the third branchial 
artery, is the incipient pulmonary artery. 


As development proceeds, as the gills diminish by ab- J- 


sorption, and as their ive arteries and veins de- 

„crease in sire and importance, each ductus botalli increases 
until at last we have established the six great continuous 
vessels of the adult 

We have, then, in e life-history of the frog, a com- 
plete transition from the condition of the fish to that of 
a true air-breathing vertebrate, as its circulation. 
The various conditions herein referred to Seay peeked 
an im t bearing on the question of the 
of such structure. 

‘ All higher animals, even the very highest, have the 
‘great artenes, when they first appear, arranged substan- 
tially as in fishes. 

From the common aortic bulb five vessels ascend each 
side of the neck, and more or fewer of these arteries abound 
in different classes, the permanent adult condition being 
arrived at by this circuitous route, 

This ent bas commonly been adduced as an 
argument in favour of the descent of zir- animals 
from more ancient gill-bearing tonun and it is not with- 
out weight. 


* Contimed fom p 969 
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Nevertheless it must be borne in mind that the primi- 
tive condition in Fishes is that of direct continuity between 
the branchial arteries and veins such as we have seen 
exists permanently in Lepidosiren. It is only as develop- 


ment proceeds that each primitive continuous arch 





becomes broken up into an artery and a vein connected 
by a net-work of capillaries, 

Now we can understand the series of unbroken arches 
in higher animals as the relics of ancestral vessels which 
divided for circulation and were therefore once of ex- 
treme functional importance and utility. But how can 
we understand the primitive unbroken series of arches in 
Fishes? Their uti w Melos ay come | 

The frog when adult has, besides its skin, no breathing 
organs but the lun As has been said ee other 
members of the Frog’s class retain icy ane 
o ETE ROE of life, as for example 


ga one kind, however, whethere provided 
nently with gills or not, devel lungs, and it might 
easily be imagmed that simila y every een ee 
which has lungs is also a Batrachian. 





This, however, would be fies mistake, 


The Mud-fish or already referred to more 
than once, is furnish with bo gilla wad Jungs hranei. 
out the whole of: life On this account it has been 
reckoned by some naturalists to be a Fish and not a 
Batrachian. Its fish-nature, however, has now been tho- 


Fi 
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roughly established, and thus the probability of the exist- 
ence of l within the class of fishes is also established. 

But what is a lung? 

A lung is a sac-like structure capable of being distended 
with air, supplied with venous blood direct from the heart 
and sending arterial blood directly to it. Generally the 
whole of the blood from the lungs goes back to the Heat 
directly, but in one Batrachian—the celebrated Protexs— 
@ portion of the blood from the lungs finds its way not 





Fra. 80 
Pia 8o. Tho Circulation m a Tad 
gills have began to be abeorbed, the 
also the connecting branches 


Fra, 8r. 


at a more advanced stage, when the 
pulmonary arteries to 1ncrense, as 
(at the root of the gule) between the 


branchial arteries and ours gills ha 
gE Here the ve been ab- 
y kom 


Fro 8: ~-The Cirenlation in a youn 
sorbed, and the blood passes direct! the haart to the head, the 


dorsal aorta, the lungs, and the rkin, 


into the heart but into vessels of the general circulation. 
When there is an air-sac which does not both receive 
blood directly from and return it directly to the heart— 
t.e. when there is no true pulmo creuladon=-sHch an 
air-sac (whether single or double) is termed a swimt- 
bladder and a structure of the kind 1s found in very many 
fishes. The swim-bladder of ordinary fishes neither re- 
ceives blood directly from the heart by an artery like the 
poioanan artery of higher animals, nor does it return 
lood directly to the heart. 

The transition, however, from a lung to a swim-bladder 

is a graduated one. We have just seen that in Proteus, 





Fia 8 
Fig. 8e —Diigram representin, 
changes induced on tha pnmrtiro condition (after H. 
mternal carotida ; $, b, external 


Fia. 83. 
g the main arteries of a Bird (fowl) with the 
Rathke) 


4, carotids , rc, L A 
Of mat portie aren (bero right). g, Ce ee ; right subclayvmo 


first two per patie aorhe 
arches) ; r, commencemantoaf thed aorta ; left subclavian , 
as right, and 7, heft, rudmnents of the pnmi- 


carotids, as before , 


ortery, A, left t subclavian, A right vertebral 
artery; 4, coatinnation of right vian; m, pulmonary artery; s, 
remnant of left pronltrro aortic arch, 


though blood is returned from the lungs direct to the 
heart, that not all the blood is so returned. On the 
other d in another animal, Cerafodus, though blood 
is not brought to its air-sac directly (which is therefore a 
swim-bladder and not a lung), yet for all that blood is 
sent /rom it direct to the heart. 5 
Ceratodus (or as it is locally called “ flat-head ”) is a fish 
of Queensland, closely allied to Lepiaosiren, and is a very 


noteworthy animal apart from and in addition to its pecu- 
liarly transitional structure as regards its air-sac. 

It is, indeed, the last of an ancient race, a eae 
of the same genus (known almost exclusively by its 
teeth) being found fossil in strata of oolitic and tnassic 
date. It was discovered by the Hon. W. Foster, M.C.A. 
Mr. Gerard Kenk F.L.S., Curator and Secretary of the 
Sydney Museum, first described and figured the animal in 
1870,* and at once correctly referred it to the genus Cera- 
fodus, whichup to that time was supposed to be entirely 
extinct. Its further determination was effected by Dr. 
Gunther.t He has conclusively shown that Ceratodus and 
Lepidosiren are closely allied, and thus finally brought the 
latter definitively within the class of Fishes, for that Cera- 
vodus is a fish no one questions, It is an animal, how- 
ever, of somewhat amphibious habits, as at night ıt leaves 
the brackish streams it inhabits, and wanders amongst 
the reeds and rushes of the adjacent flats, Vegetable 
substances constitute its principal food. 

Ceratodus and Lepidosiren together afford the most re- 
markable evidence of the persistence of the same type of 
structure in the, Vertebrate sub-kingdom. The group to 
which they both belong reaches back into the very earhest 

h, which has yet afforded us any evidence whatc*er 
of the existence of fishes; while the genus Ceratodus 
seems to have persisted unchanged from the period of 
the deposition of the triassic strata. 


Summary. 


Taking a rapid retrospect of the course we have pur- 
sued, we find that in seelang to decide as to “ What isa 
Frog?” our inquiry into its absolute structure has made 
known to us an anımal of pecularly specialised and per- 
fect organisation. This has shown to us pre-eminently 
by the study of its skeleton. We have especially noted its 
skull, its wonderfully short vertebral column, its utterly 
anomalous pelvis, and its scarcely less anomalous foot 
The flesh which clothes that skeleton has been seen to 
exhibit distinct muscles wonderfully lke our own, those 
of the foot, indeed, exceeding ours in number, and being a 
very marvel of complexity. We have met with a nervous 
system ministered to by delicate organs of sense, and 
noted for the ready response to stunuli, made by even 
separated parts of it as evidenced by strikingly co- 
ordinated complex movements. We have found the 
circulation to carried on by a heait wbich, at first 
sight, seems too structurally imperfect to distribute 
the venous and arterial blood in their respectively ap- 
Pe channels, Nevertheless, further examination 

shown us that this heart is provided with a special 
arrangement of parts so delicately co-adjusted as to be 
able to act thus as efficaciously as does the heart of ani- 
mals much higher in the scale. Respiration, too, we have 
seen provided for partly by an effective throat air-pump, 
partly by a peculiar activity of the cutaneous structures. 

We have, moreover, found that this complex adult 
condition is arrived at by means of a rapid metamor- 

hosis from an immature condition wonderfully different, 
indeed, but no less perfectly adapted to the lfe con- 
ditons of the tadpole state. 

It remains now “to sum up the results” of our inves- 
tigations through “a series of wider and wider com- 
parisons” to answer, finally, as far as may be, the initial 
question of this little treatise. 

We have, in the first place, seen that the frog belongs 
to an order far more distinct from cognate ordinal groups 
than is man’s order from other orders of his class mam- 
malie, We have also seen that the frog belongs to an 
order which is singularly homogeneous, and yet that the 
class which includes ıt is remarkably heterogeneous. 

in, we have found that the subordinate groups of 
the trog’s order, families and genera, have very definite 


* Boo ' Proc. Zool.” Soc 1870, p. ss. K 
t Seo "Phl Trans” 1871, p s11, Plates xxx. to xhi. 
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relations to space, and that the order, as a whole, is, as far 
. as yet known, remarkably restricted as regards geological 


The comparisons instituted in our survey of the frog's 
anatomy will enable us now to sum up resemblances; 
first, as the orders of its class, and secondly, as 
tegards the class itself. 

1. Its own order, Anoura, has been seen to present 
šin resemblances to the Chelonia amongst reptiles. 
Such are the bony plates of the back of some forms, the 
bony covering of the temporal fossa in others, the mode of 

` inspiration in the adult, the armature of the jaws in the 
young. On the other hand, the peculiar elongated tarsus has 
reminded us of certain mammals, and the median Euste- 
chian'opening of Pipa and Dactylethra has suggested an 
affinity to crocodiles and birds. It has been plain, how- 
ever, that these several likenesses, however singular and 
striking, are not evidences of Yenetic affinity. 

2. The order Uredela may well recall to mind the 
Lacertilia amongst r@ptiles, with which animals the Urodela 
were actuall by Linneus, Moreover in both 

ps we find a series of different species, longer and 
fae in body and shorter and shorter in limb, We 
have also seen that in both these groups an analogous: 
complication obtains in the muscles of the legs. 
oh Acie snarled AR pl Da DON DOr cake 

present a gen resemblance to serpents, and a special 
resemblance to certain short-tailed ones; though it is 


rather to the Amphisbenian Saurians that they may most 
advantageously be compared. Here, again, however, we 
meet with the resemblances which, though striking, do 


not allow themselves to be interpreted as indices of any 
specjal relationship by descent. 

4. The order Labyrinikodonta recalls to mind, as has 
been said earlier, the Crocodilia amongst reptiles, of which 
they may be deemed as the prophetic precursors, so to 
speak, though certainly not the direct ancestors. 

Thus the class Batrachta, as a whole, presents a very 
interesting analogy and parallelism with the class Reptilia, 
It is a parall , moreover, which reminds us of that 
which exists betwGen the various orders of Placental mam- 
mals and the great subdivisions of the pouched or Marsu- 
pial order of mammals. Wehave carnivorous, ivorous, 
arboreal, aquatic, herbivorous, marsupial ts, as we 
have carnivorous, insectivorous, arboreal, aquatic and her- 
bivorous para beasts. a arenon variations 
the and marsupial grou us present us wi 
aa etn of affinities iad aendenily evolved and 
dot due to hereditary influence. ` 
. Ina similar way it seems probable that the subdivisions 

(orders) ofthe class Batrachia, mimic, as it were quite 
independently, the subdivisions (orders) of theclass Reptilia. 

The Frogs’ class, as a whole, shows as many stnking 
affinities to some or other fishes. It does so in the pos- 
session of gills and of a branchial ap dunng one 
time of life at the least ; a large parasphenoid in the skull; 
the often persisten ted terminal part of the 
notochord ; the single ventricular cavity of the heart ; the 
presence of a bulbus aorta ; the development of a servus 
lateralis ; the communication between the urinary canal 
and the oviduct, and certain other characters of less im- 
portance. . 

The class Bafrackta agrees both with fishes and reptiles 
in having the blood cold, more than one aortic arch, and 
(except in crocodiles) in not having the distinct ventricles. 

The class agrees with fishes, reptiles, and birds, in hay- 
ing no complete diaphragm, and no corpus callosum* in 
the brain, and no single aorta arching over the left bronchus. 

We have now arrived at the end of those considerations 
seemingly best suited to enable us to answer the initial 
question, “ What is a Frog?” The requisite definition 
hight, of course, have been given much earlier, but these 
inquiries have seemed necessary to enable the reader to 


* As to this structure seo Lemon in Zlomentary Anatomy,” pp. 957; 37% 
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understand the technical terms of such definition—to give 
them, in his eyes, a real meaning. 

The F: aby lorem tant ing, branchiate verte- 
brate, with four limbs typically differen undergoing a 
complete metamorphosis, and provided with teeth along 


sa of the upper jaw. 

e course of our inquiry into the nature and affinities 
of the Frog has not alone served to answer the question 
with which this memoir opened. Incidental bearings 

deep biological problems have come before us rere than 
once in its course, nor have all the conclusions which seem 
to have forced themselves upon us been totally negative. 


Thus we have met with several instances of the inde - 


pendent origin of remarkably similar structures, such as 
a shielded temporal fossa and elongated tarsus, which, 
together with structures like the tooth of the Labynntho- 
don seem to be characters for the existence of which 
neither the destructive agencies of nature acting on minute 
oscillations of structure, nor any sexual phenomena, will 
account. 

Again, in the life-history of- the Frog, considered even 
purely by itself, we find a remarkable example of sponta- 
neous transformations due to innate powers and tendencies, 

When, however, this process is considered in the light 
derived from the curious phenomena of transformation so 
enigmatically presented to us by the axolotl, we have very 
strongly brought before us the powerful action of internal 
tendencies | doimant and latent till made manifest, 
through the advent of conditions so obscure that as yet 
they have evaded the most careful and anxious scrutiny 


` of practised adepts. 


t would seem to be a negligence not here to point out, 
that if new forms of life—new ies—arise from time to 
time through congenital variation, not a few of the facts 
herein quoted point to the probability that such forms 
have arisen through the evolutions of implanted potentia- 
lities definite in nature, in other words, by i 


genesis.” p y 

in, a general survey of the different kinds of relations 
which the Frog has brought before us, is well calculated to 
impress us with the overwhelming richness and fulness of 


nature. 

Although, from our ignorance, the natural history of 
many other animals well known to us may appear less 
replete with interest than that of the’common Frog may 
now be, yet it cannot be doubted but (hat the progas of 
science 1$ capable of revealing to us facts as of in- 
struction and of as profound a significance m the life his- 
tory of almost any kind of anima! whatever. z 

Ever fresh, ever fertile, natural history offers to our 
faculties a pursuit practically inexhaustible. We are not, 
indeed, denied the gratification of successfully exploring 
and satisfactorily explaining mystery after mystery, but 
each secret wrested by our efforts brings before us other 
ever new-enigmas, so that though refreshed by success we 
need never be wearied by monotony. While we need not 
regard any problem as absolutely hopeless, no dread of 
comi io che eed of our inquiries need ever chill the 
warmth of our zeal in the scientific cause. Some may 
consider such reflections justified by the phenomena pre- 
sented to them by the natural history of the Common 
Frog. 

: ST. GEORGE MIVART 


THE HABITS OF BEES AND WASPS* 


SIR JOHN LUBBOCK, in a paper on the Social 

Hymenoptera (Bees, Wasps, and Ants), especially 
with reference to their habits, senses, and power of com- 
munication with one another, pointed out with regard to 


the latter, that the observations on record scarcely justify ` 


the conclusions which have been drawn from them. 


* Being the substance of 2 paper Sir John Labboauk, Bart., F.R.S, 
read pasao the Linnean Botia on tho roti Marchy 1074 i 
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Thus Messrs. Kirby and Spence say that ants have a 
language “not confined merely to giving intelligence of 
the approach or absence of danger, Fat co-extensive with 
all their other occasions for communicating their ideas 
to each other.” The observations, however, on which 
this statement is based, scarcely seemed to him to be 
conclusive. The two Hubers, indeed, had clearly shown 
that ants and bees could make one another cognizant of 
their state of feeling, could communicate anger, danger, 
&c,, but that was very different from the possession of a 
true language. 

In support of the opinion that Ants and Bees pos- 
sess a true language, it is usually stated that if one 
bee discovers a store of honey, the others are soon aware 
of the fact. Thus Huber says, “Wasps are also ac- 
quainted with the mode of imparting information to their 
companions, When a single wasp discovers a stronghold 
of sugar, honey, or other article of food, ıt returns to its 
nest, and brings off, in a short time,a hundred other 
ld ; but we are yet ignorant, if it be by visible or pal- 
pable signs, they are mutually informed of this discovery.” * 

This, however, does not necessarily imply the posses- 
sion of any power of describing localities, or anything 
which could correctly be called a language. If the bees 
or wasps merely follow their fortunate companions, the 
matter is simple enough. If, on the contrary, the others 
are sent, the case would be very different. In order to 
test this, Sir John proposed to keep honey in a given 
place for some time, in order to satisfy himself that it 
would not readily be found by the bees, and then after 
bringing a bee to the honey, to watch whether it brought 
others or sent them,—the latter, of course, implying a 
much higher order of intelligence and power of commu- 
nication. 

In the first place, then, he kept some honey for some 
days at an open window ın his sitting-room, and no bees 
came toit, He then brought a bee up from his hives in 
the garden in his hand, choosing one which was in the 
act of leaving the hive. He found it frightened the bees 
less to be vide in the hand than in a bottle, probably 
on account of the darkness. The bee thus brought up 

„was then fed with honey, which it sucked with evident 
enjoyment for a few minutes, and then flew quietly away. 
But though it had given no symptom of alarm or annoy- 
ance, it did not return, nor did any other bee come to the 
honey. This experiment he repeated cight times, with a 
like result. He therefore procured one of Marriott’s ob- 
servatoty aa idan he placed in his sitting-room. 
The bees had access to the open air, but there was 
also a small side, or postern door, which could be opened 
at pleasure, and which led into the room. 

is enabled him to feed and mark any particular bees, 
and he recounted a number of experiments from which 
it appeared that comparatively few bees found their own 
way through the postern, while of those which did so, the 
great majority flew to the window, and scarcely any found 
the honey for themselves. 

Those, on the contrary, which were taken to the honey, 
passed backwards and forwards between it and the hive, 
making, on an average, five journeys in the hour. In 
these cases it is obvious that the bees which had found 
the honey did not communicate their di to the 
others ; and the postern being small and on one side, few 
of the bees found it out for themselves, If the honey 
had been in an open place, no doubt the sight of ther 
companions feasting would have attracted other bees, but 
in this case the honey was rather out of sight, being 
behind the hive entrance; and was, moreover, only acces- 
sible by the narrow and winding exit through the little 
postern door, 

Sir John had, also, in a similar manner, watched a 
number of marked wasps with very similar results, 

No doubt when one wasp has discovered and is visiting 

* Huber, “Nat. Hit of Anta,” p. $74 


a supply of syrup, others are apt to come too, but he believed 
that they merely follow one another, He argued that if 
they communicated the fact, considerable numbers would 
at once make their a ce, but he has never found 
this to be the case. T ie frequent and regular visits which 
his wasps paid to the honey put out for them proves that 
it was very much to their taste. Yet they did not bring 
their companions with them. For instance, on September 
19, when a marked paid more than forty visits to 
some honey, only one other specimen came to the honey 
during the whole day. Both these wasps returned on the 
zoth, but not one other. The 21st was a hot day, and 
there were many s about the house; his honey was 
regularly visited by the marked wasps, but during the 
whole day cnly five others came to it 

From these and other observations of the same tendency 
he concludes that even if bees and eye the power 
of informing one another*when they discover a store of 
good food, at any rate they do not habitually do so, and 
this seemed to him a strong reasofi for concluding that 
they are not in the habit of communicating facts. If they 
do not, he argués, discuss among themselves the incidents 
of the day, their adventures in search of food, thgir 
success and fortunes in hunting, is it not a fair inference 
that they have no power of doing so? 

Without in any way regarding the facts now recorded 
as sufficient or conclusive, he thought they indicated that 
their communications were confined to the feelings, and 
that there was no power of transmitting information as to 
matters of fact. 

When once wasps had made themselves thoroughly 
acquainted with their way, their movements were most 
regular. They spent three minutes supplying themselves 
with honey, and then flew straight to the nest, returning 
after an interval of about ten minutes, and thus making, like 
the bees, about five journeys an hour. Dunng September 
they began in the morning at about 6 o’clock, and later when 
the mornings began to get cold, and continued to work 
without intermission till dusk. They made therefore rather 
more than 50 journeys in the day. Infact they were just 
as industrious as bees, and kept longer hours, as they 
began earlier in the morning. He believed that the 
wasps which seemed to be idling in our rooms haa 
simply lost their way. He gave also a number of obser- 
vations tending to how the diffi¢ulty which becs have in 
finding their way. For instance, he put a bee into a bell 
glass 18 inches long with æ mouth 6% inches in diamete:, 
turning the closed end to the window. The bee buzzed 
about for an hour, when, as there seemed no chance of 
her getting out, he released her. 

Although, as e ne knows, wasps are easily startled 
and very much on the alert, still they are very courageous. 

On one occasion one of his marked wasps had smearcd 
herself with honey and could not fly. hen this hban- 
pened to a bee it was only necessary to carry her to the 
alighting-board, when she was soon cleaned by her com- 

es. But he did not know where this wasp’s nest was, 
and could not, therefore, pursue a similar course with her. 
At first he was afraid she was doomed. He thought, 
however, that he could wash her, fully expecting, indeed, 
to terrify her so much that she would not return again. 
He therefore caught her, put her in a bottle half full of 
water, and shook her up and down well till the honey was 
washed off. He then transferred her to a dry bottle and 
put her in the sun. When she was dry he let her out, and 
she at once flew to her nest. To his surprise, in thuteen 
minutes she returned as if nothing had happened and con- 
tinued her visits to the honey all the afternoon, The next 
morning she was the first to arrive. 

He also had made some eaperiments on the behaviour 
of bees introduced into strange hives, which secmed to 
contradict the ordinary statement that strange bees are 
always recognised and attacked. 

Another point as to which very different opinions have 
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been established is the use of the antenne. Some ento- 
mologists have regarded them as olf organs, some 
as ears; the weight of authority being perhaps in favour 
of, the ‘latter opinion. In experimenting on his wasps 
and bees Sir John, to his could obtain no 
evidence that they heard at all He tried them with a 
shrill pipe, with a whistle, with the violin, with all the 
sounds of which his voice was capable, domg so, more- 
over, within a few inches of their head, but they con- 
tinued to feed without the slightest appearance of con: 
sciousness. 

Lastly he recounted some observations to show that bees 
have the power of colours. The relations 
of insects to flowers imply that the former can distinguish 
colour, but there had been as yet but few direct observa- 
tions on the point. 





THE CAVENDISH LABORATORY 


7 THIS Laboratory, in which every facility is furnished 


for the prosecution of physical research, is the 
mwificent gift of William Cavendish, Duke of Devon- 


shire, K.G., Chancellor of the University, who has inti- 
mated his intention of presenting it complete to the 
University. . 
j Pe pale ee is now finished, was erected from 
the designs of W. M. Fawcett, M.A., of Jesus College, at 
an expense of about 10,0004, 

- The ground-floor contains a set of rooms for operations 
t steadiness, such as the measurements of 
length, time, and mass, and of heat, electricity, and mag- 
netism. A store-room, a workshop, and a battery-room 


are also provided on the ground-floor. 


The first floor contains a spacious lecture-room with a 

paration-room, a large apparatus-room, a private room 
for the professor, and a large working Koara. fitted 
with tables standing on beams of their own, so as to be 
independent of = vibrations of the floor. All the tables 
in the bul bd alo in the ae way, and there 
are in every bor trap-doors, by means of which 
bodies may be suspended over the tables in the room be- 
neath, and through which electric and other communica- 
ions may be e 

The upper rooms are intended for acoustics, radiant 
hea 
FEE ons. 


: Ea The air in the electric room will : 


by a contrivance due to Mr. Latimer Clark, and 
electric machine worked in this room may be ade 
to furnish electricity for experiments in the lecture- 
room. 
_ In the tower will be erected an iron tube, which may be 


A filled with mercury so as to measure the greater pressures 
_ to which gases and vapours are subjected in the heat- 


room. on the 


d-floor. ‘There is also an ent by 
which the 


ectric potential of the air at the top of the 


- tower may be measured either in lecture-room or in 


the electric-room. 

The laboratory is open daily from Io AM. till 6 PM. 
under the puperiniendence of the Professor of paves 
mental Physics, for the use of any member of the 
versity who may desire to acquire a knowledge of experi- 
mental methods, or to take part in physical résearches. 








NOTES 
A. RevrTeEr’s telegram from Aden, of March 23, states that 
the steamer Calewifa arrived there from Zanribar on the previous 
day with the body of the late Dr. Livingstone. We fear this 
must be regarded as final, and as shutting out any further hope ; 
we can only now do all possible honour to those remains which 
the doctor’s faithful servants have so religiously preserved, A 


kad 2 


optics, electricity and graphic 1eduction of ob-. 
There is also de room for phot hic, 


letter recently received from Zanzibar, by Mr. R. A. Laing, 
states that the body, after having been exposed “to the, 
sun for a month to dry, and then packed in a hollowed tree, was 


wrapped round with cloth, Rene ates so ae 
a bale of cloth, or kamki. 


H.M.S. Challenger arcived at Metbourne of tho r7th inst: all 
well. On her voyage from the Cape of Good Hope, she reached 
the Antarctic Circle between E. long. 70° and 80°. 

In connection_with our leading article this week we see with 
pleasure that Mr, Mundella gave notices in the House of Com- 
mons on Monday, that ‘at an early day he would call attention 
to the Report of the Science Commissioners on National Mu- 


seums, and move that, in the opinion of the House, steps should 
be taken to render National Museoms and Galleries ‘of Art more 


| available for instruction for the purposes of Science and Art.” 


We sincerely hope Mr. Mundella’s motion will lead to some 
decided step in advance, 


WE are sorry to have to announce the death of Johann 
Heinrich Maedier, the distinguished German astronomer, 


‘at Hanover, on March 14, at the advanced age of eighty. 


One of his best-known works isa Map of the Moon, of which 
He was the joint author with M. Beer. He was appointed Pro- 
fessor of Astronomy and Director of the Observatory at Dorpat 
in Russia about 1840, and was also the writer of vanons astro- 
nomical treatises :—‘' Popular Astronomy,” Berlin, 1849 ;- ‘The 
Existence of a Central Sun,” oo 1846; “Lectures on 
Astronomy,” Mittan, 1845-47, &c. 

‘Wr are informed that the Royal Belgian Academy has re-- 
solved to place the bust of Quetelet in the hall where its meet- 
ings are held. We believe no successor to the Directorship of 
the Brussels Observatory has yet been named. 


AT the last meeting of the Royal Irish Academy, the Rer. 
Prof. Jellett resigned the office of presidént, and Wm. Stokes, 
M.D, D.C.L, F.R.S., was elected in his stead. Dr. Sullivan 
also resigned the secreteryship of the Academy on being made 
president of the Queen’s College, in Cork, and Dr. E. Perceval 
Wright, F.L.S., was elected to the post. Dr. R. McDonnell, 
F.R.S., was also elected to the secretaryship of Foreign Car- 
respondence in the place of Sir W. Wide, 

Tue Professorship of Astronomy in the Umiveralty of Dablin, 
the holder of which is also Astronomer Royal of Ireland, is now 
vacant by the resignation of Dr. Francis Brunnow. Since its 
foundation this professorship has been held by Dr. Henry 
Ussher (1783), Dr. John Brinkley (1790), Sir William Hamilton 
(1827), and Dr. Brunnow (1865). The election will be held on 
April 18. Rumour in Trmity College points to Prof. R. Ball, 
LLD., F.R- S., as the most likely successor to Brunnow, a dis- 
tmguished graduate of the Univernty of Dublin in both pure ` 
mathematics and experimental physics. Dr, Ball acquired an 
extensive knowledge of ashonomy during the several years that 
he acted as the late Lord Rosse’s asustant at the Observatory 
at Parsonstown. 


AT a numerously attanded meeting of the Fellows of the Royal 
College of Surgeons, Ireland, held in the College Hall, Dublin, on 
the 13th inst., it was resolved, by a large majority, that it is not 
expedient for this college to take part in the proposed conjoint 
scheme for the examination of medical graduates in Ireland 
The conjoint scheme had already been approved of by the 
Council of the College, by the Medical Professors and Board of 
Trinity College, Dublm, by the King and Queen’s College of 
ee Treland, and by the Governors of the Apothecaries 
Hal. 


Tar dior ef the’ Haat cee Vanda; ened Soia 
Warnings, which appeared in our inst, appears to require a 
few additional remarks by way of explanation. The circular: 
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speaks of an explanatory pamphlet which is now before us, and 
we see from it that the mtention of the present system of signals 
is to give an indication of the atrectron of the wind to be appre- 
hended m every case. The drum is never to be used without 
the cone. Its signification in Admiral FitsRoy’s time was 
“ dangerous winds from nearly opposite quarters successively ;” 
and it accordingly gave no indication of direction by sef. 
Experience hes shown that there is a much greater degree of cer- 
tainty in foresecing the direcion than the forceof a coming strong 
wind, Furtheamme an attempt is made to give a degree of 
numerical definitiveness to the warnings, which at once admits 
that they are not infallible. The Committee say :—“ Hitherto it 
has been found that at least three out of five signals of ap- 
proaching storms (force upwards of 8 Beanfort scale, a 
‘fresh gale,’) and four out of five signals of approaching swong 
winds (force upwards of 6 Beaufort scale, a ‘strong {breeze’) 
have been fully justified.” We may fally consider this as a 
step In the direction of treating weather mdications by the laws 
of exact science, 


‘WE are glad to learn that Prof. Alluard, of Clermont-Ferrand, 
has at last succeeded in surmounting the various obstacles which 
he met with in the establishment of his proposed observatory on 
the Puy de Dome, at an elevation of about 1,660 metres above 
the surrounding country (NATURE, vol. vu. p. 481). The chief 
difficulty arose from the opposition of the peasant proprietors to 
the Invasion of their mghts by the construction of a road and 
erection of the building. M. Alloard announces that the observa- 
tory will be ready to be inaugurated ın September next, and has 
invited his meteorological fnends to vimt Auvergne on that 
occasion. 

A LARGE deposit of Moa bones has lately been discovered in 
a swamp at Hamilton, in Otago. Besides Dinornis, the swamp 
contains bones of Agorius, Llarpagornis, &c. The whole have 
been secured by the curator of the Otego Museum, 


The Sedgwick Geological Prze (Cambridge) has been ad- 
judged to J. J. Hains Teale, B A., St. John’s College. The 
subject for the next prize will be—‘‘ The post tertiary deposits of 
Cambridgeshire and therr ielation to deposits of the same period 
in the rest of East Anglu, ” 


THE French Society of Geography has decided upon holding 
an International G&ographical Congress at Paris in 1878. Rules 
and programmes will be issued shortly. 


Tere has recently been concluded in connection with the 
Liverpool Free Public Library] and Museum, a carefully 
arranged and excellent course of Free Lectures. This ıs the 
ninth winter course in connection with the same institution, from 
which we are glad to infer that these free lectures have been a 
succeas. We should like to see similar courses inaugurated in all 
our large towns ; we behere the results would be in the highest 
degree beneficial. The following 1s a summary of the Liverpool 
course :—Elght Lectures on Art, by Mr. W. J. Bushop; 
Three Lectures on Natural History, by Mr. T. J. Moore; 
Six Lectures on the Chemistry of Salt, and of the Manu- 
factures depending on it, illustiated with Specimens, Erpe- 
riments, Dugnams, &c., by Mr. Edward Davies, F.C.S., &; 
Three Lectures on Geology, by Mr. G. H. Morton, F.G.S., 
F.R.G.S.1. ; Two Lectures on Mineralogy and Mining, by Mr. 
F. P. Marrat, M.L.G.S, ; Six Lectures on Navigation and As- 
tronomy, by Mi. J. T. Towson, F.R G S.; Two Lectures on 
Art and Antiquities, and one on Town Window Gardena, by Mr, 
Charles T. Gatty ; Thiee Lectures on the Constitutional History 
of England, illustrated with Historical Maps, by Mr. James 
Birchall; Four Readings, by Mrs. H. J. Gorst. 

Tue Austman amateur navigator, Connt Wilczek, writing in 
the Meus Freie Presse, mys that there 1s no ground for apprehen- 
salon as to the fate of the Austrian Polar Expedition which sailed 
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in the Zopetthoff, in the year 1872, and? that news will probably 
be received from the expedition in October or November next. 

Letters for members of the expedition will be despatched by the 
Austro-Hunganan Government by means of whaling and other 
vessels bound for the Arctic seas, 


Messrs. TRUBNER and Co. have in the press and will shortly 
publish a treatise on “‘ Valleys, and their Relation to Fissures, 
Fractures, and Faults,” by G HL Kinghan, M.RIA. 
F.R.G.S.1. This work will be dedicated by permission to Ais 
Grace the Duke of ArgylL 

Ma. F. C. S, Ropar, F.L.S., has published a “ Supplement 
to the Fauna and Flora of Eastbourne, together with a lst of 
Eastboune Cretaceous Fossil.” 


Messrs. S. W. SILVER & Co. have just published a ‘‘ Hand- 
book for Australia and New Zealand,” containing a large 
amount of varied and useful info1mation about the various colo- 
nies in that quarter of the world. «lt is accompanied by a 
t! Seasons’-Chart of the World.” 


THE additionseo the Zoological Society’s Gardens during the 
last week include two Palm Squirrels (Scuerus palmarum) from 
Ceylon, presented by Capt. Forster ; a Sonnerat’s Jungle Fowl 
(Gallus sonnerat:) from South India, presented by Mis White ; 
two Tench (Tiwca nigar) Bntsh, presented by Mr. W. 
Amold; a Black-eared Mermoset (Hafele penicillata) from 
Brasil, presented by Mr. F. Graham ; a Lendbeater’s Cockatoo 
(Cacatna leadbeateri) from Australia, presented by Colonel 
Carington ; two Boat-bills (Cancroma cochlearia) from South 
America, deposited. 


CELESTIAL CHEMISTRY* 


JT now and then happens in the history of the human race 
upon this planet, that one particular generation witnesses 
the most stupendous advancement of knowledge, this advance- 
ment generally coming from what one might consider an ex- 
ceeding small germ of thought. You at once call to mind 
several such instances. You will recollect how once a Dutchman 
experimenting with two cle-giasses produced the Telescope, 
and how the field of the known and the knowable has been 
by the invention of that wonderful instrament, Agam, 
you recollect how once Sir Isaac Newton was in a garden and 
saw an pple fall, and how the germ of thought which was 
started in his mind by that simple incident fructified into the 
theory of universal gravitation. You willalso acknowledge that 
each step of this kind has more firmly knit the universe to- 
er, has welded it ito a more and more perfect whole, and 
enhanced the marvellous beauty of its structure. 

I think that fature times will say that either this generation, 
or perhaps the next, is as favoured a one as that which saw the 
invention of the telescope or the immortal discovery of 
Newton: for as by the invention of the telescope the universe 
was almost infinitely extended ; as from Newton’s discovery we 
learned that hke forces were acting in hke manner everywhere; so 
in our time does the wonderful instrament called the Spectroscope 
show us that lke matter is acting in hke manner everywhere ; 
so that if matter and force be not identical, then these two, 
namely, matter and force, may be termed the foundation stones 
of the universe in which we dwell. 

My present object 1s to bring before you as well as I can some 
first notions which are to be got out of this general examination of 
all matter beyond our own planet, in its chemical relations ; this 
examination having been rendered possible by the specto 

In the first instance, before I attempt to deal with etnenl ideas 
in relation to the heavenly bodies, I have two thingsto do. I must 
fiist refer to our earthly notions of chemistry, not of courte in 
their generality, for that would be impozmble m the timeat my 
disposal, but to that mde of them which touches most intimately 
what I shall have to say by and by; and I must also refer to ihe 
results which we have already obtamed with regard to the con- 
stitution, so to speak, of terrestrial matter, as it us brought 
before us by the spectroscope. 

* Revised from short-hand notes of a Lecture deirrered at the Quebec 
Institute, on Tuesday, December 16, 1873. 
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First, then, with regard to chemistry. What is chemistry? 





` Itis a science which deals with the matter which surrounds us, 


and of which the whole’ planet and we ourselves are ballt u 
We sce everywhere us an enormous number of ap 
perfectly distinct things, some of them having zital properties, some 
of them lifeless, motionless ; but out of this apparently infinite 
diversity chemistry presents us with an almost perfect simplicity. 
It tells us that which exists here is really made up of 
only sixty-three ; that the whole of the animal 
Kingdom, the vegetable the mineral kingdom—every- 
thing—is made up of only sixty-three different substances, That 
is a wonderfnl simplification, and science always simplifies. , 
Now wo may look’ u those -three elements in two 
ee a er in parsa hiysical 
relations, or we ma a more y 
aspect. Té we lok npon them in relation to thar physical 
conditions, we find that amongst them are fifty-six solids, two 
liquide, and five gases. If we look upon them chemically, 
ee onno haee golids, liquids, and we 
say that some of them are metals, some metalloids ; of some, 
it ma be truly seid that it tis very difficult te ple en eae? 
= 4h Relectie whether Miey sre on the side o the metals or on 
the side of the metulloilds—in the same way as the biolo- 


distinctions, then, are quite independ 


conditions, 
For instance, I shall. have to show thet amongst the most 
` metallic of the metals is a ges. Kasia rained o metals we 


have a liqud—mercury; so that we have a complete chain of 
gas, liqmd and solid among the metals, although ly the 
term rheial is oftest imagined, to appi only to such solids as 
gold, silver, and iron. n the oid side, again, we have 

among them the familiar and nitrogen ; we have the 
figaid bromine, end so on, add to other unmistakable metal- 

mch as phosphorus, sulphur, carbon, and iodine, generally 
thought of in their solid form. 

_ Now what are the chemist’s tools by which he has brought 
about this marvellous simplicity, what the processes by which 
-carries on his operations? IT answer, in the main mdrasions. 
He finds the world composed of molecu'es in mifllonfold com- 
plexities, combinations, end sizes, and he acts upon these molo- 
cules by vibrations, For gross molecules he finds in heat most 
that he wants, but when the molecules are more delicate, then 
piecie is called in, and electricity does for these what heat 
did for the others, 

Let me: here. endeavour to maka. m} m clear. I 
want you to assume a long series of vibrations, at one 
end of the senes and short at the other. We know that 
heat conusts of vibrations, we know that t coasists of 
vibrations I will also ask to think of electricity as 
connected with vibrations, and i ask you further to assume 
these vibrations to bs short, We get heat from the sun, 


and am these vibrations are some to which- our eye 
is tuned. We get an immense vibration of heat from the ory- 
h flame, a flame the heat of which is due to the forma- 


"| ton o the gaseous molecules of water, but we get, practical 


eaking, no light. Many of the electrical phenomena 
which we are senate take place unseen, and without heat, 
showing they are not long-wave phenomena ; othera are exquisitely 
visible to us, becanse vibrations are within our ken ; but, to 
get associated heat, we want pressure, and with pressure we can 


~ render the oxyhydrogen flame Juammous. In fact—and here let 


mo be perfectly frank with you—I call your attention to the 
u asf ?—-it is as if we have long heat-waves atono end of a 
long scale, and short electriclty-waves at the other, each with 
different functions, heat us with solids and liquids wrssdle 
phemonena, because of added shorter waves, electricity giring us 
visible phenomena with gasos and vepours, because of a longer 
wares; heat pas invisibly through gases, electricity 
invinbi solids; heat bringing about chemical 

in solids and ats electricity bringing about similar changes 
in the case.of gases. ' 

Now, this being so, let us assume, for the purposes of the 
present statement, that the mode of motion hent, mith its long 
waves, chiefly affects tho er molecules, that is, compoun 
bodies, and the mode of motion electricity, whatever electriaty 


- may be, chiefly affects the smaller molecules, that is, the atoms of 
“simple substances, 


We shall find, in accordance with this 
awsamption, that if a chemist wishes to reduce the millions of 
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molecnles in. tat very compomid molecule a plece of 
gots a physical Boner but 
not a chemical one, when water is produced; a further, and 


of another simple thing (or element) w shall ald in‘shaking 
them apart. 


As instances of the action of heat, I will show you one or 
two to indicate that in a great deal of chemical 
action the heat vibration requisite to bring abot that 
aim by means of which- tho simple bodies have 
been i to exist as such is supplied by the chemical 
action itself; it is the heat of arrested motion. In other causes 
we have to supply the heat artificially; but also bear this in 
mind, that Whenever we apply artificial heat the heet is none of 
our making. It also is the result of a chemical combination, 
For instance, if I tko some ssium and throw it iato water, 
that potassium will instantly mto flame. You will see that 
we have g perfectly cool metal put into perfectly cool water, and, 
as you see, it at once takes fire in nence of the heat of 
combination which has been brought about by the attraction 
between the potasstum and the water. And if I had ume I could 
show you that as the result of that heat-vibration thus introduced, 
the water has been simplified, one of its constituent simple 
hydrogen, has been liberated, and I might have collected itin r 

jar. 

Another illustration is to bo got from a mixture of water and 
sulphuric acid. I have, in a test-tube, some ether, and I have 
the water. When I the water into a glass you will see 


that the ether in the test-tube placed in the glass will remain as 
if nothing had happened. But now I will some sulphuric 
acid into the water, and what happens? c get an attraction 


between these two things: we get a heat vibration as the result 
of chemical combination ; and, as the result of the heat vibration 
produced in that manner, the water gets hot and the ether boils, 
the bowling point of other being below that of water. 

Here is another experiment, and I have chosen these out of 
many others which might have been brought before i 
to show the ice dehy Sa about by heat vibrations, Her 
wo have some bi of potassium, and on the application 
of heat it will be instantly reduced. When I say instantly 1e- 
duced; probab a few seconda Wil be requirodin order tozallow 
the heat vib to act, and you will then have a of 
colour in the solution Brought shook by the applleation of ‘hast 
artificial, paca ae in this case, although, as I have already 
cautioned you, heat of the Bunsen barner which we employ 
is really an effect of chemical combination. » 

But not only have we heat with its long waves to bring about 
chemical action and its result, simplification, but, as I have said, - 
we have another agent, electri I have here two tubes 
filled with water, and a battery, tn each tube connected with 
this battery is a strip of platinum. The instant that the 
circuit is made complete you see that the wateris decomposed, 
bubbles rise from the platinum foll, which bubbles in the one 
case are babbles of h and in the othe: case bubbles of the 
other constituent of the water—oxygen. Here you see, by 
means not of the long waves of heat, but by means of elec- 
tricly, wo bring about a complete dissociation or a complète 
seperation of the elements of the water which originally was 
in these two tubes And if we were to allow the experiment to 
go on a little longer, you would see that not only is there the 
evolution of ges in each of the tubes, bat that the evolution will 
bo. a in one tube then in the other, for this reason, that 
in the water there are two equivalents of hydrogen to one of 


o: 
A ipi then are instances of simplification brought boat by 
heat and electricity. I quit this part of the subject by the 
that the ultimate particles of an element sre called atoma ; that 
a erations of atoms are termed molecules ; elemen moles 
es when the atoms are alike; compound molecules wher the 
atoms are dissimilar, The heat-waves generally help us to 
get at the molecule, and electrictty helps us to get at the 
atom; and mark, I only say generally. It might be univer- 
sally true if all elementary atoms were alike ; but on that point 
we must be content to say that we do not know., But I might 
place much evidence before you which indicates that they are 
vastly different, We can only study them by their vibrations; 
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for, as Sir Wm. Thomson has calculated, the atoms in a drop of 
water are so small that if the drop of water wee magnified to 
the size of the earth, the atoms would then be seen not larger 
than cricket-balls or not smaller than shot. 

It must be clearly understood that I here refer to the true 
atom and not to the atom of the chemists, the weight of which 
they give as the “atomic weight” Tt may probably turn 
out that this is often a molecule, sometimes a complicated one, 
which great heat or electricity can divide, the Dier some- 
times more than once. It is clear that if this be so, then the 
vapour densites as referred to the atomic weight will be “ ano- 
malous,” becanse the true atom and not the chemist’s atom is 
in question at these high temperatures, 


It is now time for us to to the action of the ttosenpe; 
The spectrosco aa Jon Enon, ie the initrument Witch eml 
us to degl wilh either the refraction or the diffraction of hght ; 
that is to say, by means of refraction or diffraction we sort out 
the rays of any beam which we may choose to use into a spec- 
trum, and we then study by means of that spectrum the nature 
und condiGens of tie sulaance which gave us the light. 

And there is more than this. Not only can we with the 


giving out of light as li 13 given out by this lamp, 
Or tat amiei aries ore me, but we can equrlly use the 
absorption of light 


by various substances, thus studying the na- 
of these substances. You know very well 
that if this lamp, instead of having a shade of ground glass had 
a redone, the light that would your eye would be red. That 
simply iesults from the fact that the red glass stops in the mam 
ail Light but the red, and allows the red to reach eye. That 
then ıs a case of absorption, as the giving gut of light by the wick 
of the lamp 18 a case of radiation. 

What, then, does tho spectroscope tell us with regard to the 
phymcal differences in matter? It tells ns that if we have 
matter ina solid state, that is matter the molecules of which 
are large and me near together, agitated by the waves of 
heat, or by electneity, wo get a spectrum from it of a par- 
ticular kind, called a ‘‘continuous s ” because the 
Haier is absolutely continuous, the red, yellow, orange, 

ue, violet, are all there, as you seo them m the rainbow; 
whereas, if we deal with a gas or vapour not too dense, that is 
with « substance the atoms or molecules of which are smaller and 
further apart than in the former case, similarly agitated by 
elechicity or, in some cases, by heat, you find instead of 
having whet 1s called a continuous spectrum, you havea spec- 
tram in which the light 1s not continuous, but broken. The 
result of this broken condition is that we have light as it were 
only here and therein the spectrum. We have in fact bright 
lines representing a few images of the slit, instead of a rainbow 
band, complete froméhe red to the violet, representing continuous 
images of the slit. This you see at ance enables the cope 
to tell us the difference between the rare and the states 
of matter quite independently of what that matter may be, and 
whether we use radiation or absorption as the test ; since a sub- 
stance with a certain molecular arrangement absorbs precisely 
the same undulatons as it gives ont with the seme molecular 
arrangement. No matter what it is, the spectroscope at once 
tells us whether this matter is in a gaseous or vaporous state, 
in which case we have lines or bends; or in a state in which the 
molecules are nearer togethei, when we get a more or less com- 
plete continuous spectrom. This at once partly explains why the 
almost invisible 1ng Wara of the oxyhydrogen flame soon fill a 
mass of the most ctory metal with waves of all 1 until 
it shines ont almost hke the sun. It would appear mole- 
cules or atoms, when once set vibratmg by either long or short 
waves perform af the vibrations proper to them ‘under the con- 


present. 
How then about the chemical differences? Here the infor- 
mation afforded by the Hosea tt is of a much closer 
character, In the first p it tells us that if you take 
any enone whatever in a state of gas or vapour, not 
only do yon get bnght Hnes which tell you that you are 
d g with a ges, but you get different bright Imes for 
every substance, so that you not only Gao thane you are 
dealing with a ‘gas cr vapour, but you know at the same 
time what particular gas or what particular vapour, This is 
qualitarive analysis, as the effects depend upon the 
uality of the atoms or molecules present. Further, wo see a 
ein the spectrum from simplicity to complexity, by which 
T mean that the lines increase m number and broaden, and that 
the bends become more completg and their channelled structure, 


ture and conditions 


e 
e 


where it exists, comes ont better, as we pass from e low to a high 
prama This is quantitative spectrum analysis, the change 
epends upon the quantity of the atoms or molecules present. 

, the spectroscope at once enables us in the main (and I 
say in the main, because I have already referred to the border- 
land between the metals and the metalloids) to differentiate quite 
as sharply between metals and metalloids as it does between 


solids and eg 

A m c spectrum is always a line spectrum when we 
employ electricity to produce the vapour. Only ceitrin metals 
give us lino spectra at low es these are mostly 
monad metals which vaporise easily. 

A metalloidal spectrum is only a line-spectrum when we 
em electriaty. Long heat-waves in their action upon the 
molecules only produce bands and channelled spaces. Thus the 
vapour of sulphur has three spectra, two to be obtained by heat, 
the line spectrum only being obtamed by electncity.. 

Nor is this all As we can distinguish the spectrum of a 
metal from the spectrum of & metalloid by the appearance of the 
spectrum, so also does the spectroscope enable us to see a 
difference between the spectrum of a compound molecule and an 
elemental molecule. Let me explain what I mean :—If we are 
dealing with a metallic element, we get 2 spectrum of a 
particular kind so sharply defmed that when any one has 
once seen it, he alwa ows that an atom of a' metal eis 

ing dealt with. In the same way when we are dealing with 
metalloids, the spectrum is y so enbrely distinct from 
the of a metal, that when you have once seen the 

of a metallad uced by the long heat-waves, you 
will always be able to tell it again, there is no posmbility of mis- 

ing it for the spectrum ofa metal. So far we have been dealin 

with the elemental molecules, or perchance atoms of metals aad 
metalloids, but we can take a compound molecule. Let us take the 
combinahon between metalloids and metals, such as some of the 
salts of strontium—the chloride of oe 1odide of strontium, 
and so on : here we have compound molecules, that 1s, molecules 
no longer built up of one substance, but of two; and the long 
heat-waves, although they can set them vibrating and therefore 
make them radiate light, do not shake them asunder as high ten- 
sion electricity does, 

We find that the oscope is perfectly competent to 
seperate such spectra all others, so that when we have 
once} seen the spectrum! of, my, iodide of strontium, we shall 
Wor ever allecwarle: bang thal tach Ep are given by such 
a compound molecule as iodide of stronuum. The same remark 
applies to the compound molecules in which oxygen enters as 
one of the substences. Such closely resemble the 
spectra of the metalloids, but the bands are farther apart and lis 
nearer the violet as a rule, so that it is not difficult to distm- 
guish them. 

Now when we have to do wifh a compound molecule, that js 
to say, with an association of tro molecules or atoms of two 
different chemical substances, we shall at once seo that this 

uestion of vibrations instantly comes into play; for if the 
fachen of vibration, whether we deal with large molecules 
and long heat-waves, or small molecoles and electricity, w to 
render more mmple what in the first instance was compound, 
then we ought to get pic differences. 

Let us take the iodide of strontium ; the spectroscope is 
ectly capable of letting us see the exact effects, not of every 
eo of temperatue which we employ, but of any great 

differences of temperature. We can follow each mcrease of tem- 
fn eraa the Imes or bands which disappear, or which 

to be visible, as the case may be, as the temperature 1s 
increased. And similarly, if we havea mixture at a temperature 
of dissociation, and amas bring the temperature down until 
association takes place, then also the spectroscope is just as 
competent to help us as it was before when we wero dang 
with an increasing temperature, We find that as the tempers- 


Brigg vector aie Somee leva pace ape ed 
ble at the 


to which I have already referred gets more and more vim 

same time as the elemental gets less and less vimble: the 
order being one of strict law absolutely capeble of prediction 
the moment you know what are the elemental Imes, and the 
ha of any particular compound which longest remsts the action 


Now this is extremely important in ıts beanng upon the 
celestial mde, so to of this inquhy, and therefore if you 
will allow me I will still er enlarge whet I have said about 
this distinction between the metals and the metalloids, 

If I take sodium vapour at a very low temperature and at the 

e 
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. highest temperature that I can get onthe earth esther by the long 
heat-waves or by means of electricity, I find that there is abso- 
lntely no difference, whafever in the molecular arrangement of 
that sodium vapour at the extreme points. Spectroscopically it 


a ATA ; 

Then if I take, not sodium but another elament, such ds iron, 
I find it excessively difficult,.by moans of the heat-waves, to 
shake asander the molecules of iron and the diatomic or poly- 


. Suppose instead of taking a monad metal like a sodium, 
with its few-llned spectrum, or a metal like iron, with its high 


od. It is not too 
ds every change of 


same appearance as 
tron and sodram, and that ıt 1s only when we em heat-waves 
that those other changes to which I have ref e place. 


one hand, and the spectrum of a compound on the other. The 


metalloid has a of channelled spaces 
~- nica ts bood io the cancel part, that ıs to say, in the green 
part, or thereabouts, of the spectrum, whereas in the case of the 
a ite of metals such as iron, and so on, we get bright lines 
y, not bands ; these lines increase in number generally 
ee ee in the case of the compound molecules, 
as iodide of strontium, to which I referred, we saree 


limited to the red end of the 

Let me attempt ips to summarise what I have stated. With 
electricity in the case of all elements we obtain line spectra ; as 
we are here dealing with the mfbst simphfication of 
matter that we can attain, let us call this atomic 

With heat we can obtain a continuous spectrum, solids, 
liquids, and some vapours ; with electricity wo can even obtain 
@ similar spectrum from dense gases. Let us call this the srofe- 


EH sada 
In case of many of the metalloids we get, between these 
extremes, & space spectrum. Let us term this the 


Tn the case of some compound molecules, we get by heat in 

some cases, and by electricity in others, a spectrum which is di- 

- gimilar from all these. Let us call this the compound atomic 
J. Norman LocKyER 


(To be continued.) 
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Royal Society, March 19 —Preliminary 
ments ing the Chemical Consttation of Saline Solutions, 
by Walter Noel Hartley, ¥.C.S., Demonstrator of Chemistry, 


ae be College, London. 


Notice of ie 


. author has been engaged in Investigating the sboyo mub- 
ject during the last eighteen months, and hus d 
still in progress, he thinks it desirable tọ place following ob- 


servations on record :— 
In the examination of the absarption-spectra, 24 seen in wedge- 


e 
a 


shaped cella; of the principal salts of cerium, cobalt, copper, 
chrominm, didymium, nickel, and uranium, to the 
number of sixty different solutions, it was noticed that the tinctorial. 
properties of the substances could be ascértained by noticing the 

-curvos and bands, so that, provided water be oat 
chi action, it could be’ foreseen what change would occur 
on dilution of a saturated solution. 


The Eft of Heat on Absorption- 
‘When saturated solutions of coloured salts are heated to 100° 
-C. there are (1) few cases in which no change is noticed ; (a) 
transmitted is diminished to a 


edocs wlis t decomposed, h cote sere 
no compo: no 
Dae eer cad ci eek ae ee A a 
dehydration, gee: litio; or no; alteration an. their. spectre rhen 
eated. - ; 
Solutions. of hydratad salts, and most notably those of haloid 
com do change ; and the alteration is, if not identical, 
hs sera Sree by dehydration and tho action of dehy- 
drating liquids, such as alcohol, acids, and glycerine, an the salts 
in crystals or solution. 

A Instance of the action of heat an an aqueous sola- 


particular i H 
-| tion is that of cobalt chloride, which gires a different series of 


dark bands in the red pait of the at different tempera- 
tures, ranging between 23° C. and 73°C. Band after band of 
shadow intercepts the red rays as the temperature rises, till 
finally nothing but the blue are transmitted. Drawings of six 
different spectra of this remarkable nature have been made. 
The changes aro most marked between 33° and 53°, when the 
temperature may be told almost to a degree by noting the ap- 
posraocs o: tha epeari Though to the ed eye cobalt 

appears to undergo the same change, yet, as seen with 
the spectroscope, it is not of so curious a- character, the bands 

not so numerous ` 

- With cobalt iodide a band of bor ay aged tanm par gi RE low 
temperatures ; thisamoves towards opposite end of the spec- 
tram with rise of tem: until it % transferred to each 
position that it consists of green rays only. In this instance the 
change to the cye is more striking when seen without the spec 
troacope, because the mixtures of red, yellow, and green rays, 
which are formed during the tranntion, give rise to very beanti 


a 
ful shades of brown and olive green. us a saturated soln- 


tion at 16° C, was of a brown colour, at - 10° C. it became of a i 


fiery red and y separated; at $ torrodd Drown, atao 
the same; at 35. Vandy ie SOTD, a cold brown tint with a 
tinge of yellowish green, at 55° a decidedly yellowish green in 
thin layers and yellow brown in thick, 65° greenish brown, thin 


lyen green, 75° olive-green. An examination cf thls cobalt 
t has shown that there aro two distmct alune hydrates ; 
the one formed at h temperatures the formula 


CoCl,.2H,O, and is of a 
contains a much larger proportion of crystalline water, is pro- 
duced at a low ti and its colour is'generally brown, 
in cold weather inclining to red. ye sg 

The action of heat on solutions of didyminm is characterised 
by a broadening of the black lines’ seen in the spectrum, more 
a A ee ee Gee, 
potassio-didymium nitrate, this is accompanied by the forma- 
tion of a new line In the case of didymium acetate, which 
decomposes with separation of a basic salt, the lines thickened 
on 

> Thermochemical experiments z 

Regnaulı (Institut, 1864; “‘ Jahresbericht,” 1864, p. 99) has 
shown that on diluting a saturated solution of a salt, asa rule 
there is an absorption of heat, but in one or two cases he noticed 
that heat was evolved. The in colour that takes place 
on the dilution of saturated solutions of cobalt iodide, cupric 
chloride, bromide and acetate is very remarkable. ‘there is 
every likelihood that this phenomenon is due in each case to 


the formation of a liquid hydrate. It is impossible of behef - 


accom such a circomstance there should be 
no evelopment of heat; and the anthor’s experi- 
eiai considerable, amounting, for 
heat z very am 
chloride, at least to 2,565 ‘‘unitswhen I 
crystglline salt is in its mintmym 


© - 


of water at 16° C. and brought into contact’ with sufficlent fo - 


e t 
e = 


k green colour; the other, which ` 


t in the above cases, at any rate, tho ` 


or 
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make the addition of 40 Aq.” These numbers only roughly 
roximate the truth. On diluting a solution of cobalt iodide 
the red colour appears, the thermal affect must be much 
greater, as not only does it register several d ea onai orii: 
nary thermometer, but it may be percerred by 
The conclusions indicated by these results are E but it 
is beyond the scope of this paper to refer to them. The writer 
hopes before long to complete his experiments with the view of 
having them communicated to the Royal Society. 
Spectroacopic Observations of the Sun, by J. Norman 
Lockyer, F.R S., and G. M. Sesbroke, F.RA.S. 
Note on tho Intracellular Development of Blood-corpuscles 
in Mammalia, by Edward Albert Schafer. 


Linnean Society, March 19—Dr. G J. Almam, 
F.R.S., in the char.—The following papers were read: 
— Observations on Bees and Wasps, by Sir John Lubbock, 
Bart., F.R.S. {for an abstract of which see another column), 
followed b an interestin acussion in which the president, Mr. 
Robert Warren, Major {Samer Mr. A. W. Bennett, 
Prof. Newton, Prof. Thiselton Dres r. D. Hanbury, Mr. 
Eliot of New York, and others, took part—On Omscigaster 

wakefield, a engalar insect from New Zealand, belo to ak 
family Ephemeridæ, with notes on its aquatic conditions, 
R M'Lachlan, 

Zoological Society, March 12 —Prof. Newton, F.R.S., m 
the chair.—-The Secretary called the attention of the meeting to 
an important addition that had been made to the Society's col- 
lection on the 7th inst., by the acquisition of a young male Javan 
rhinoceros (Rhinoceros sondaicus) from Batavia, believed to be the 
first example of this rhinoceros rrr pec re brought alive to 


Europe.—-A letter was read from the Rev. S. J. Whitmes, resident 
at Samoa, that he had forwarded, through Dr. G. 
of Sydney, 2 nius and two curlews for the Society’s 


collection, and givmg interesting particulars pairing ea ert 
of this bird, and Gaia a ssa Samoan s 
pacificus, —An extract was read from a letter by addres to the 
iira by Dr. George Bennett res a Didunculus, and 
other birds, he had received fiom the Rev, Mr. Whitmee, of 
Samoa, intended for the Society's collection. —Dr. Gunther, 
F.R.S, gave some details concerning the recent introduchon 
into this country, by Lord Arthur Russell, of the Ide (Zenerscus 
meanolus, var. orfus).—Prof. Huxley read a memoir u the 
structure of the skull and of the heart of Menobranchas aks, 
describmg the structure of the bony skull in the osteo-cramium, 
and giving a full acconnt of the pnmordial skull or chondro- 
cranium, which has not hitherto been noticed. The chondro- 
cranmm was compared with that of Pro¢ens, and that of larval 
and tritons, and its essentially embryonic character was 
indicated. The chondrocranium was further shown to be formed 
by the coalescence gf three distinct classes of elements which 
were termed porechonial pleural, and garaxevral, The heart 
was described, and the septum of the auricles was shown to be 
an open network allowing of free communication between the 
Tight and left anncnlar chambers. The structure of the Truncus 
arteriosus was compared with that observed in other amphibians. 
—Mr R. B.S communicated the descriptlons of two new 
species of birds recently procured by Mr. H. T. Ansell, of Ga- 
boon; these were proposed to be Centropes anselli, and 
coronatits. 


Chemical Society, March 19.—Prof Odling, F.R.S., presi- 
dent, in the chair.—On Dissociation, by Prof. Dewar. The 
lecturer premised that as he had but little that was new to tell, 
he must content himself with and epitomusing the 
results of other. After briefly refermng to tho theories of 
Priestly and Hutton, he descnbed the famous experiments of Sir 
James Hall, who obtamed a substance identical with marble by 
fusing carbonate of lime under He next noticed 
Grove’s that water was ata temperature 
lower than that produced by the mion of oxygen and hydrogen, 
and then expleined the researches of Deville on the 
effect of heat in ing the dissociation of carbome anhydride, 
carbonic oxide, water, &c. After this the lecturer showed that in 
dissociation the tension of the vapour evolved is constent for a 

temperature and Independent of the mass, {llustraring it by 
Donte y's experiments on the decomposition of carbonate of lime 
heat, and the evolution of water from certain 

aes The lecture, which was Ulustrated with diagrams 
of various curves of tension, concluded with some remarks on the 
dissociation of the compound of hydrogen and palladium, and 


with 2 description of an apparatus devised by the speaker for 
ascertaining the ee produced by the explomon of a 

mixture of oxygen hydrogen under various pressures, 
Meteorological Society, March 18—Dr. R. J. Mann, pre- 
icin in Hie chur -Mr R FL Scott, F.R.S., read a paper On 
aniattemjpt een a Relation between the Velocity of the 
its Force (Beanfort scale), with some remarks on ane- 
eed observations in The author stated that he 
considered that the existing scales of wind force wero unsatisfac- 
tary, The highest pressure corresponding to force 6 of the land 
e was 36 Iba, per square foot, whereas pressures of abore 40 lbs. 
ently been regutered, He Fetes b brought ae 

proofs of the irregularity m the distribution of such high 


sures. He then spoke of the Beanfort scale, and 

some of its defects, but stated that sp Banal ares per 
be considered to be a rough classification of wind force, exact 
enough for cal ie a and proceeding by nearly equal 
d e had recently made experiments at Holyhend and 
at Yarmouth to test the velocity recorded by the anemometer at 
each station at the hours wherf the several of the Beaufort 


scale were The result was a scale which very 
closely with that Schott, as a @eduction from theory m 
his the o ons made by Sir F. Leopold 


M ‘Clintock in the ex, and published the Smithsonian In- 
stitution, Inasmuch as the accordance of practice with theory 
was very great, he proposed this scale for general adoption—® 
Alles per hoor. Force. 
2° 40'S 
8 3 $ 485 
13 ` 9 6'5 
I 10 5 
2 Il 75 
23 12 % 
33°5 
then went on to point out from experience ed at 
TINAA Yarmouth, and Falmouth, tho very sales dire: 
pancies which had been proved to exist in the records of velocity 
the various points of the compass, y at Yarmouth, 
and which showed that the influence of local situation, not only 
as to the contour of try and Ek but even the very shape and , 
height of the observat e adjacent buildings, exercised a 
most serious inde on the correctness of the data afforded by 
the struments, It therefore seemed erous to reason 
as to the mean motion of the air over the British Isles from the 
anemometricel records of one or two stations, as has been done 
by Dove.—The next paper read was by Mr. G, J. Symons, On 
the Sensitiveness of ometers, in which he gave the results 
of a series of comparisons of the speed with which thermometers 


with bulbs of varons sizes took up the true temperature to which 
they were exposed. Three series of thermometers were used, a 


Force 


An pw mH Oo 


set with spherical bulbs filled with mercury, and varying in 
diameter from a quarter to uarters of an inch, The result 
was that the bulb took up the true temperature in about 


three minutes, while the large balb took three times as long; a 
second set were similar m form, but filled with spirit ; they were 
more sluggish, but the small s sprit ones wee more prompt than 
large mercurial ones. Lastly, the new patterns of spint minimum 
thermometers introduced by Mr. Casella and Mr. Hicks were 
tested and found as sensitive as mercurial thermometers. 
The instruments mere al Seamiined by the Fellows at the close 
of the meeting. —The paper was by Mr. R Strachan, On the 
Weather of Thirteen Autumns. 


Royal Astronomical Society, March 13.—Prof. Adams, 
F.R.S., prendent, in the char.—On an occultanon of Neptune 
observed at Wal ow on April 24, by Bir, Talmage. The 
piane waa seen. ia. akiri along th moon’s limh, and was only 
occalted for a few seconds- The occultahon was also watched 
for at Greenwich by Mr. Criswick, and alth the difference 
of latitude only amounts to a few miles, the et was never 
T of ihe sole cainee 2 structure visible upon the pho- 

of the solar eclipse of December 12, 1871, by Mr. 
Rone, In viewing the photographs by transmitted light a 
mmute partially y transparent spot can be traced at a height of 
about 9° from the oastern limb on all the negatives of Lord 
Lindsay’s senes, and on four ont of the six negatives of Col. 
Teuira series. It appears to occupy identically the same 


placo with regard to the dark details of the corona in 
all tho photographs and cannot therefore be due to any 
reflection within camera, for the position of the corona 


t 
e 


` 
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is shifted upon the different plates. On first making the 
discovery, he had been inclined to think that it must be 

the corosia, but on further reflec- 
to abandon that ides, for a ster would 


mination of the negatives, with suitable lights, three partially 
detected above it Such forms are totally from the 


was really a phi ph of a faint 

perihelion. Mr A Ais sald that he examined the - 
tives and he did not think there cold be any doubt about the 
existence of the structure. It was distinctly to be traced on 


the collection of Major F. J. Sidney Parry. 


‘Geologiste’ Association, March 6.—Prof. Morris, F.G.S., 
vice-president, in the chair. —On the of the Nottingham 
district, by the Rey. A. Irving, F.G.S. The district under 


- aonsideration comprises coal-measures, Permian, Bunter, Keaper, 


` 


“has found of tho bone-bed. (6) The 
E e wath Sle of 


and Lias rocks—s |border-lund between the Palæoroic end 
Mesoxolc epochs. No apparent unconf ity exists between 
the Permian and Triassic series here; while 
Permian and coal-measares is enormous. 

-There are seven seams of coal at 
field, with many more of inferior . The enormous un- 
confo: i the coal-measures and the Permian is 


by the absence of the Lower Red Sandstone 
whilat there are clear proofs -of continuous : 
the Permian and Lower Bunter.. In this area strati- 


i ), 
of 


- ‘graphical evidence points to the Permian and Bunter as but 


aos portione oj oP 


7 TEs e aa Sendeinh b Torkare more thdr Toke Lek! 


unbroken sequence of rocks d 
and denuded coal-measures. (3) B: 


ed upon 


‘The Hulack stone exhibits the junction of the Lower and Middle 
Bunter, Itis marked . Abed of calcareous grit 
and breccia forms the basement. of the pebble beds, or 
Middle Bunter. 


resting upon the surface of the bunter. In each case the 
junction is marked by a bed of highly calcareous breccia ; and 
there is unconformabuillty between the two formations. Foot- 
of Chetretherism have been observed at Castle 
and recently by the author at Colwick, near N 


&c., are also “commonly met with. (5) 


the Trent Valley, 
served the hills on the ‘rent A 
Halvcir Castle crowns an escarpement of the Middle Lins ( - 
stone), abounding in RAync. itraksdra and Ter. pendata. (7) 
Drift and Alieocusm.—T he greater part of Hie forner Eppan io 
hare been long since carried down mto the valley of Trent, 
a 


by Mr. 
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where extensivo gravel-pits ‘are worked, as eg. at Saveley and 
Beeston. ái s . ` 


Parn z 
Academy of Sciences, March 16,—-M. Bertrand in the chair. 


The fo comm were read :—Nots on the em- 
p ot lamings for the tracing of arcs with curvature 
of diameter, by M. Resal—Researches on 

ixomertam and on the four tartaric MM. Berthelot and 
J elsch. The authors have determined the heat of solution 
of tartaric lævo-tartaric acid, racemic acid, and in- 
active tartaric acid. authors think it probable from their 


researches that water decomposes the inactive acid into its two 
active constituents during the act of solutton.—On the crystalline 
hydrates of sulphuric acid, by M. Berthelot ; also a thermorche. 
mical communication. ental researches leading to 
determination of the sun’s temperature: a letter from P. Secchi 
to the perpetual secretary. The author has -compared the solar 
radiation with that ofthe electric arc from a battery of 50 Bansen's 
elements, using for this his “ thermo-hellometer.” After 
corrections for tion the re- 


lo that it may have 

work relating 

to the new determination of the French meridian, by M. Elie do 

—Memotr on the swim-bledder from the point of view 

of station and locomotion, by M. A. Morean.—On an application 

of the theory of substitutions to linear differential equations, by 

M. C. Jordan.—On the heat of combustion of different varieties 

of red horus ; a note by MM. Troost and Hantefenlle, — 
On the 


a mi 

clearly in 

light from those produced by lesion of the tlasues 
examiination. 


ga, i ical examination the author 
cng 


Brieuc ; note 
brought from 


eee T. Héna. These fitnts appear to have been 
Brieuc by means 


1p, 24 ey soa to the north-east of Saint- 
floatmg ice—On the laws of the plane dis- 


tribution of pressures in the interior of the isotropic bodies in the 
state of limited equilibrinm ; note by M. J. inesg.—On the 
friction of glaciers and the aosion of . C Grad. 
The author expresses his belief that neither the Al valleys, 


to 
sulphide of iron (troilite) contained in meteoric irons, by M. S, 
Meunier. A reiteration of the view, formerly 


fluorine, horic acid and traces of water. It was found 
near Fablun in Sweden. During the meeting M. Gosselin was 
elected into the section of medicme and surgery to supply the 
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MARY SOMERVILLE 


Personal Recoltections, from Early Life to Old Age, of 
Mary Somerville, with Selections from her Corre- 
spondence. By her danghter, Martha Somerville. 
(London : John Murray, Albemarle Street, 1873.) 


T would have been a lasting blot upon the biographers 
of our time if such an illustrious woman as Mary 
Somerville—a woman unique, or almost unique from 
one point of view, though so beautifully womanly from 
others—had been allowed to pass from among us 
without a satisfactory -memorial of her characteristic 
thoughts, conversation, and domestic life. 

The “ Personal Recollections of Mary Somerville” 
will not satisfy those readers who may have hoped to 
find in the antobiography of the author of the 
“Mechanism of the Heavens” and the “ Connection of 
the Physical Sciences ” any special expositions of Science 
or practical hints for a successful method of scientific 
training. The studied care with which Mrs. Somerville 
avoided bringing scientific questions prominently forward 
in conversation has been rigidly preserved in the story of 
her life, where little or nothing is said of the processes by 
which she attained so exceptional and distinguished a 
place in the world of Science, and only passing references 
are made to the extraordinary success that attended her 
self-acquired knowledge. 

As the record of a life in which the fulfilment of all the 
natural and conventional claims upon a woman’s time was 
combined with practical and theoretical pre-eminence in 
the most abstruse departments of physical inquiry, no 
book can, however, be more interesting and suggestive 
than this volume, in which the personal recollections of 
Mary Somerville are noted down for us by her own hand 
and that of her aughter. The story of her life has, 
moreover, the special interest that it may, with perhaps 
equal justice, be made to yield arguments for and against 
the claims advanced for women’s equality to men in mtel- 
lectual capacity. The champions of such pretensions 
may well point with triumph to her achievements in the 
higher branches of analytical geometry. Where, indeed, 
could another instance be found of a person who, after 
having had to ask, at the age of 16, the meaning of “the 
vs and ys mixed with strange lines,” which first excited 
her notice in the pages of a magazine of fashion, should 
unaided—for she was in all essentials a self-taught 
mathematician—have been able to begin her career as an 
author by producing a work like the “ Mechanism of the 
Heavens,” which still ranks as the best exposition that we 
possess of Laplace’s “ Mécanique celeste ” ? 

The approval which this work won from the first ma- 
thematiclans and physicists of the day seems to have 
surprised no one more thoroughly than the writer herself, 
who had carried on her studies with such unostentatious 
industry within her own home, that she was scarcely con- 
scious how exceptional were her attamments. And it 
may be fairly said of her that by the publication cf the 
“Mechanism of the Heavens,” in 1831, she suddenly 
awoke, at the advanced age gf 51, to find herself famous, 
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the one woman of her time, and perhaps of all times, for 
whatever may be the advantages which are now happily 
being placed within the reach of women for benefiting by 
high scientific training, we can scarcely expect to meet 
with many Mary Somervilles. Her genius was unique of 
its kind, and wholly exceptional, and this fact seems to 
have been frankly and generously admitted by all who 
came in contact with her, who were capable of measuring 
the depths of her knowledge. But so successfully did she 
conceal her learning under a delicate feminine exterior, a 
shy manner, and the practical qualities of an efficient 
mistress of a household, coupled with the graceful, artistic 
accomplishments of an elegant woman of the world, that 
ordinary visitors, who had sought her as a prodigy, came 
away disappointed that she looked and behaved like any 
other materfamilias, and talked fist like other people. 
No one, therefore, could possibly have afforded a stronger 
refutation of tht axiom, almost universally upheld half a 
century ago, that scientific acquirements of a high orfler 
are wholly incompatible with the proper exercise of the 
natural and ascribed functions of a woman’s destiny. 
And accordingly the name of Mary Somerville has always 
been a tower of strength to the promoters of woman's 
emancipation from the enactments established by man 
for her exclusion from the enjoyment of the various 
social, legal, intellectual, and other privileges, of which he 
has so Jong bad the virtual monopoly. 

Her fame did not rest only on her first book-—in which 
she had verified Laplace’s own testimony, that she was 
the only woman who had ever read his works, which, 
moreover, were not understood by twenty men In France 
as well as she understood them—for the list of her writings 
includes, in addition to those more erally known from 
their semi-popular form as the “ Connection of the Phy- 
sical Sciences,” “ Physical Geography,” &c. ; monographs 
on the Analytical Attraction of Spheroids, the Form and 
Rotation of the Earth, the Tides of the Ocean and Atmo- 
sphere, and, besides many others of equally abstruse 
nature, a treatise of 246 pages on Curves and Surfaces of 
the Second and Higher Orders, which she herself tells us 
she wrote cos amore, to fill up her morning-hours while 
spending her winter in Southern Italy. A truly marvel- 
lous catalogue ratsonné of the results of a woman’s know- 
ledge and industry ! 

It is impossible to speak too highly of the sympathy 
and hearty recognition of the value of her labours that 
Mrs. Somerville received from all the most eminent of 
her contemporaries. In France, Laplace, La Croix, 
Biot Poisson, Arago, Ampére, and many others welcomed 
her as one of themselves; in England she enjoyed the 
intimate fnendship of the Herschels, Lord Brougham, 
Professors Whewell, Peacock, Babbage, Sedgwick, and 
Brewster, and others pre-eminent in science ; and surely 
no greater tribute could have been paid to the exceptional 
intellectual superiority of Mary Somerville than that ren- 
dered by the University of Cambridge when, at the 
earnest recommendation of Profs. Whewell and Peacock, 
her “ Mechanism of the Heavens” was introduced into 
the University studies as “essential to those students 
who aspire to the highest places in the examinations.” 

It would not be easy to over-estimate the extent and 
degree in which Mrs. Somerville’s acquirements differed 
from those of women generally at thet period ; but then 
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it must be admitted that itis precisely through this ex- 
ceptional character of her attainments that her case may 
be adduced in proof of the rule that women are not by 
nature adapted for studies which involve the higher pro- 
cesses of induction and analysis. If such powers as hers 
had been more generally granted to women, why is she 
the only woman on record amongst us who has exhibited 
them? : 
There was nothing exceptional in her bringin 

up, or her opportunities. In fact,no woman of her time 


._ ` and station could have had a more typical experience of 


life than she had, She was born nearly a century ago, 
in 1780, and spent her childhood and youth in Scotland, 
within an ordinary circle of the upper middle-class 
society of her age and country, and therefore very closely 
circumscribed by lif®s of defence against imnovations 
and social changes of any kind. Her father, Captain 
Fairfax (a brave officer who commant®d the Repulse 
doting the war), received the news of her having taught 
herself the first six books of Euclid with the remark-— 
“We must put a stop to this, or we shall have Mary in 
a strait-jacket one of these days. There was ‘X., who 
went raving mad about the longitude!” This gallant 
captain was, moreover, a genuine good Tory, who took 
decided views in regard to all questions involving a de- 
parture from established precedents, and when his young 
daughter ventured to express her admiration for the 
short-cut hair, which was then the badge of a Liberal 
in politics, he exclaimed, “ By G—, when a man cuts off 


- his queue the head should go with it.” Her mother, who 


Y 


found all her intellectual cravings amply satisfied with the 
reading of her Bible, a volume of sermons, and a stray 
copy of a newspaper, fully concurred in her htsband’s 
-ylews of :the education suited to young women, and was 


` at great pains to thwart ber daughters unladylike taste 


for pursuits regarded at the time as the exclusive privi- 
leges of meh, and to keep her mind and hands closely 
fettered by the bonds of a household possessed of very 
limited pecuniary means, ‘The parents of the future 
authoress of the “Connection of the Physical Sciences” 
‘did not, therefore, afford her special facilities for mas- 


„ tering any. of those higher branches of knowledge for 


"which “she seems to have had an instinctive yearning 
almost before she knew their names. Indeed, at the age 
of 10, Mary Fairfax was still a little ignorant savages 
running wild over-the hills and braes of Burntisland, and 
scarcely knowing her letters; yet before she was 13 she 

. bad surreptitiously possessed herself of some of her 
brother's books and taught herself Latin enough to con- 
strue “ Cæsars Commentaries.” At that time she scarcely 
knew the simplest: processes of arithmetic, bat at the age 
of 17 the -possession of a copy of “Bonnycastle’s Al- 
gebra,” procured for her by her uncle and future father-in- 
law, Dr. Sutherland—the only one of her relations who 
did not absolutely oppose,-her” efforts to acquire know- 
ledge— enabled her to solve the mystery of the X’s and 
Y's; and from that hour till the day of her death, ma- 
thematics, in one shape or other, may be said to have 
formed part of her daily existence. For more than half 
a century they were the staple occupation of her morning 
hours when the duties of her house’and family had been 

i of; at a very advanced age she began and 
mastered the study of Qu&térnions, and other forma of 
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modern mathematics, and at 89 she “still retained faci- 
lity in the calculus.” i 
The restless activity of her intellect had indeed never 
slumbered. When she received her first lessons in paint- 
ing and music, she had begun at once fo try and trace 
out the scientific principles on which these arts are based, 
and never rested till she Kad gained some knowledge of 
the laws of perspective and ‘of the theory of colour, and 
had learnt to tune her own instruments. In later years 
she may be said to have been always in the van of dis 
covery—-not indeed as an originator but as the readiest 
and aptest of students—and from the time when Young 








showed her how he conducted the experiments by which ` 


he claimed to have discovered the undulatory theory of 
light, and Wollaston made her one of the very first wit- 
nesses of the seven dark lines crossing the solar spectrum, 
whose detection laid the basis of some of the most won 
derful cosmical discoveries of this or any age, Mary 
Somerville, to the last day of her long life of nearly 92 yeara, 


-followed with quick and appreciative understanding every 


step in the advance of modern research. Age could not 
quench the fire of her intellect, and even in her g2nd year, 


when the Blue Peter,as she quaintly remarks, had long been .- 


flying at her foremast, and she had soon to expect the 
signal for sailing, she could interest herself in the pheno- 
mena of volcanic .eruption, speculate on their effects, and 
follow with lively sympathy the progress of. scientific in-. 
quiry, and the issues of passing events. _ 

In reading the personal recollections of“ this wonderful 
woman nothing strikes one more than the ordinary and 
even commonplace conditions under which her great. in- 
tellect advanced to maturity. In her case the only excep- 
tional features were her natural gifts and her perseverance 
in cultrvating them ; and this is precisely the point that 
should not be lost sight of. Mary Somerville will always 
present & noble instance of what a woman has been 
capable of achieving, but it would be straining the argu- 
ment too far to say that we are justified from her special 
case to draw general conclusions in r€gard to women’s 
aptitude for the study of the higher forms of physical 


science, 





EXTINCT VERTEBRATE FAUNA OF THE. 


UNITED ‘STATES 


Contributions to the Extinct Vertebrate Fauna of the 
>. Wastern Territories of the United States. By Prof. 
Joseph Leidy. (Government Printing Office, Wash- 
ington) 
T important vohnne is the first of ‘five which are to 
~ form the “Report of the United States Geologica 
Survey,” and it will be supplemented by a memoir, em- 
bracing the same subjects, hy Prot. Cope. 
The large field for palæontological work recently opened 
up in the Western Terntory of the United-States has been 
as frintful in the introduction of new and unexpected forms 


of extinct vertebrate life, as that so ably worked ont by 


Cuvier, the Paris besin. By the establishment of a 
military station at Fort Bridger, opportunities have been 
afforded to geologists, which the offensive attitude of the 


‘Indian tribes had previously deferred, rendering inacces- 





sible a _distnct, the richhess of whose past fauna must 
have been as remarkablé-asésits present desolation. 
e m he F 
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Fort Bridger is a military 
of Great Salt Lake City, in the south-west corner of the 
Wyoming Territory, The valley in which it is situated 
stands nearly 7,000 ft. above the level of the sea at the 
base of the Uintah Monntains, which form its southern 
boundary; the Wind River Range defining it on the 
north-east, and the Wahsatch Mountains on the west 
separating it from the Great Salt Lake. The enclosed 
plain is evidently the remains of an extensive fresh-water 
lake, which in the Eocene period must have abounded 
with animal life, and whose borders must have been the 
haunts of animals, both huge and small, which lived and 
died by its marshy banks. Green River now runs through 
the plain, and it, with its smaller tributaries, by cutting 
up the easily eroded deposit, produces a scenery of a 
most peculiar character, consisting of flat-topped hills 
and cliffs, with perpendicular sides, and often most gro- 
tesque proportions. Those of the water-courses which do 
not dry up during the summer months are fringed with 
vegetation, such as cotton-wood, willow and aspen trees, 
but most of the country is treeless and barren, reminding 
the spectator more of the ruins of a colossal city, than of 
any other existing scenery. 

The flat-topped hills, table-lands, and scarp-rocks are 
termed “buttes,” and the fossils are generally found at 
their bases, having fallen there from the gradual at- 
mospheric disintegration of their sides, along with the 
débris of the deposits, The fossils consist mostly of the 
bones and teeth of vertebrata, together with lacustrine 
shells, The bones are generally black or brownish, 
sometimes yellowish; they are generally distorted and 
much broken, except the small ones, such as those of the 
carpus and tarsus. They do not withstand the action of 
the air at all well. 

The remains of mammals, which are very abundant, 
are mostly of genera which are not found elsewhere, 
Several, however, approach those of the Paris tertiary 
basin. The odd-toed Ungulata, or Perissodactyla, are 
particularly flumerous, whilst even-toed Ungulate or 
Artiodactyla are as remarkably few. True Proboscidians 
are not found, but if Prof. Marsh is correct in placing 
Dinoceras in an order by itself, animals equally huge, of 
an independent type, were far from uncommon. Most of 
the other mammalian orders are most probably repre- 
sented, though much has yet to be done in the identifica- 
tion of specimens, 

Prof. Leidy has not yet seen any remains of bird, but 
we, some time ago, called attention to Prof. Marsh’s dis- 
covery of Odontornis, a bird with well-developed teeth in 
both jaws; quite different from Odontopteryx of Owen, 
which has not true teeth, but teeth-like processes of the 
jaws. 

The remains of turtles are most numerous; many of 
them were aquatic, and some belong to genera which 
cannot be distinguished from those now existing. What 
is also particularly interesting to note is that the remains 
of Crocodilia, which are not very abundant, are all derived 
‘from species of true Croecods/xs, the old-world form, with 
the lower so-called “canines” fitting into a notch in the 
upper jaw, and not from 4/kgafor, the genus which is 
now found in the Mississippi and its neighbourhood, with 


the lower “ canine” fitting i a pfi socket macy 
From the large amoitgt of tal which has passed 
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about roo miles E.N.E. | through his hands, most of which is deposited in the 





Museum of the Academy of Natural Science of Phila- 
delphia, there are, some types of animals which Prof. 
Leidy has been able to work out in sufficient detail to 
make his results of general interest. Perhaps the most 
complete of these is Paleosyops, a perissodactylate Un- 
gulate, of about the sire of the Tapir, portions of the 
bones and nearly complete sets of the teeth of which have 
been several times discovered. The dental formula was 
complete, the typical forty-four teeth being present, all 
close together in the usual numbers, namely i. Fe 

3 

I—II 4—4 33 i 
OTe agaa aaa The canines were 
peculiarly large, having much the same proportions as in 
an average carnivorous animaP like the bear. The molars 
have a resemblance to Paleotherium, the inner lobes of 
the crown? of the upper molars being, however, more 
completely isolated. There was a third trochanter to the. 
femur, and three toes, as in the Tapir, were present on 
the hind feet. Paleosyops paludosus is the most common 
species. It is not known whether the neck was long and 
curved, as that of Pal@otherinm is now found to have 
been, or whether it was short and straight, as in the 
Tapirs. Listnohyus is a closely allied genus, named by 
Prof. Marsh. 

Another perissodactylate, Hyrachyxs, closely resembles 
Lopkiodon of France, but has an extra premolar in the 
lower jaw, and a lobe less in the last lower true molar. 

Perhaps Trogosus is one of the most interesting of the 
extinct mammals from the “ Mauvaises Terres.” It is 
also perissodactylate, and slightly smaller than the com- 
mon pig. Its dentition would ost lead to the idea 
that -the long-missing form which may be supposed to 
connect the Ungulata with the Rodentia, has at last been 
discovered ; for with the usual complement of molar teeth 
there are no canines, and a huge pair of rodent-hke in- 
cisors, which, in the lower jaw at least, had an interme- 
diate pair of very small teeth. The large incisors had 
persistent pulps, and were formed in part of a circle ; they 
wore down obliquely, in the same way as in the Cavies; 
were grooved longitudinally, somewhat as in Aulacodus, 
and were covered with enamel on the anterior surfaces 
only. 

It is not to be wondered at, when small fragments 
of the skull of an animal so unknown and aberrant as 
Uintatherium (or Dinoceras of Marsh) were obtained, 
that each piece should have been referred to a separate 
genus and species, and Prof. Leidy, in the latter part of 
his memoir, puts together, as parts of Uintatherives, the 
tusks, horn-cores, &c., as parts of one and the same ani- 
mal, which he had considered to be portions of different 
animals in the earlier part of nis work, and which he had 
no reason for associating until Prof. Marsh had described 
the complete skull of Disoceras mirabilis, which we 
figured same time ago. As we also mentioned at the 
time, Prof. Cope has also named this genus Lodasilens 
and Lorolophodon. 

Besides the above mentioned, most characteristic forma, 
some from other territory strata west of the Mississippi 
River, are described—ungulate, rodent, and carnivorous— 
many of which are intumately related to those of the Paris 
basin, and farther light on them. Prof. Leidy also 
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figures and describes several of the Chelonia and other 
. reptiles which come from the same locality. 

The above notice of the results arrived at by American 
men of Science show that they deserve the careful study of 


_ English palmontolologists and geologists, as-they have 


alreaily thrown great light on the fauna of the Tertiary 
period, and give promise of adding much more to our 
knowledge of that epoch, so important to the student of 
the anatomy and classification of the higher vertebrata. 
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OUR BOOK SHELF 
ay Colle, ad Shoat oe a senior pats 
for (pes ts ed for Agri- 
cultural Stxdents, By Arthur Herbert Church, s MA 
(London : Van bre I ee te e 
TEACHERS of ch be to welcome the 
third edition of Prol Cha Chuach’s “ Gude, to which much 
new matter has been added. Being Specialy adapted for 
students of agricultural chemistry, necessarily 
. somewhat limited in its scope, but the amount of informe: 
« tion conveyed within the small compass of 215 

Bae ee lucid and accurate. Tie bo book ie 

ed into three portions, the first treating of a chemical 


: ee the second of qualitative analysis, and the 


third of quantitative analysis. The author’s pimay 
remarks upon manipulation are excelent, and should be 
` graven upon the mind of every chemical student. In the 
i Peoro we are told mine student “ paipai 
orget e experiment is the means, not en 
. Merely to make a coloured precipitate or a flash 
of bright lamei is not the end of paei 
- These remarks are much to ad pte and we 
commend them to the notice of Chiemsee older gro 
as well as to are The sudden introduction o m 
equations on p. utjany previous explanation 
tho meaning of a barre formule appears somewhat 
unsystematic, but student is recommended by Prof. 
- Church to attend some Course of lectures on inorganic che- 
mistry, and to study the corresponding ,chapters in 
Roscoe’s Chemi at the same time that he is working 
through the “Guide.” As the “Guide” is at present 
the student will find this absolutely necessary. 
The classification of the metals adopted by the author 
calls for remark—iron and are classed as 
ae sand aluminium as a Further on it is ex- 
that this last metal is only a pseudo-triad, being 
eal a ead Wy dot class it with the tetrads at 
once? Hexad metals and pentad metals are ignored 
altogether, although manganese forms a hexafluoride, 
arsenic, and antimony, penta-haloid com pounds, &c. We 
the use of the words “ vinculant,” 
No ‘advantage is 
likely to accrue to the science from this new phraseology, 
and the terms “atomicity,” “monatomic,” “ diatomic,” &c., 
which are in general use, express 
tables for itative analysis yes differ but ttle from those 
generally adopted. The quantitative processes for the 
AR or oae oas, soils, foods, &c., will be found 
very useful. ition to the direct benefit arising from 
the issue of books like the present, there is an indirect 
benefit for which we ought to be also indebted to Prof. 
Church—we refer to the expulsion from the market of 
hastily compiled and inaccurate works by so-oalled 
“Science Teachers,” such as it has been our duty to 
condema on former occasions. 


LETTERS TO THE EDITOR 
Lie Baiar daa no hold ee ee for opinions expressed 
by kis corrapendents. No netics is taken of anonymous 
communications. | 








Prof, Tait and Mr, feed 


As is shown by naseics which 


: rot p 
eee Pek tak tbl thet i Naluri phloeophy is on | Se 
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and not an intuitive science, No à prisri rea» 


experimental, 
ers a gas AA oA Ba 


I have endeavoured to show that Prof Tait himself, saying 
of physical axioms that the ap -cultivated br 
sees “at once’ thelr “ 


not furnished by Prof. Tait with any such as 
he asserts are needful for the establishment of physical And 
Ihave gone an to show thet fo i proofs of them are 
poasible—that every supposed proof, derived terres- 


capri, 
In the course of the discgmion I havo examined the resson 
Prof. Tait for asserting that the laws of motion are 


aig ne OH ERREEN wade cg 
this reason haba rhe 
of Prof. Taits professed kno 


the origin 
epee. plains of 
—— P 


Does it m y-escertnined truth ? so, I 
invite Prof. Tait to describe the experiments. Is it an intuition ? 
If so, then along with doubt of : i 


attack I was answering] 
conclanion can heve a validity grottor than i 


From 


that in the absence warrant he must admit it 
be, if not a mere h then an intuition. Whence results 
the I have out. 

eo alt saya thia argument of mine reminde hbno! s stúdent 
w conceptions processes were shown 
Bat what f Sick or ai ae oes te aes 
quantity?” Hia imagination sigyecia to Brot! Tait an 

too remote for me to perceive ; Ee nE I think few oll 


are. Hero is the . 
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tollow hiri Oe It seems to me that in this case ‘‘ the 
unknown quantity” is lication of his story. 

I have to add that Piof. Tait’s letter gives the erroneous im- 
pression that I have made a giatutous assault upon his views, 
Contrariwise, I have said them no more than is need- 
fol in self-defence. A cntic who ht me greatly in need of 
instruction ing the nature of proof and the warrants we 
haye for our ulti scientific beliefs, quoted, for my benefit, the 
foregoing from Prof. Tait; and he did this in a manner 
‘implying at:when he had told me what Prof. Tait said, there 
remamed for me no alternative but to abandon my ton. As 
I did not comcide in his general estimate of Prof Talts dida, 
and as this particular question is one of some philosophical inte- 
rat I thought it worth while to justify my own behef, and, in 
so doing, was o to assail that of Prof Tait. 

In Prof. Talt’s 


to avoid contro versy I quite sympathise. 
Though sometimes scarcely avoidable, it entails, as I know too 
well, a gå loea of ume. But as Prof. Tait decided not to 
answer, I think it would have been better to keep silence abso- 
lutely, rather than to try and di of the matter by tearing a 
sentence from its context, and telling, d pregos of it, a story not 


to the point. 
Atheneum Club, March 30 HIERRERT SPENCER 





Herbert Spencer versus Sir I. Newton 


Pror. TAIT is not the only one who has to complain of hard 
treatment in the phlet by Mr. Herbert Spencer, referred to 
in the Professor's letter of lest week. As the unlucky author of 
the obnoxious criticism that gave rise to the pamphlet m question, 
I of course come m for a Hon’s share of the abuse ; but neither 
Prof. ae myself a after all, treated so cruelly as is New- 
ton, who, thoug ife was in maintaining the experi- 
metal cunde of all Sial ienee 
or the 


Mr. Spencer had asserted that these Laws of Motion are 
à priori truths, and had supported this statement by alleging 
that Newton gave no proot of them, and therefore int 
them to be so regarded. After sheltering myself under the au- 
thority of Professors Tait and Thomson, I answered that ‘‘the 
whole of the Arixcike was the proof,” whereon Mr. Spencer 
replies as follows :— 

"I have first to point out that here, as before, the reviewer 
escapes by raising a new iasue. I did not ask what he thinks 
about the Principia and the proof of the laws of motion by it ; 
nor did I ask whether others, at thu day, hold the assertion of 
these laws to be justfied mamly by the evidence the solar 
system affords. I asked what Newton thought. The reviewer 
had represenjed the belief that the second Jaw ot motion is know- 
able d priori as too absurd even for me openly to enunaate. I 
pointed out that since Newton enunciates it openly under the 
title of an axiom, and offers no proof whatever of it, he did ex- 
eee what I am blamed for domg implicitly. And thereupon 

invited the reviewer to sy what he thonght of Newton. In- 
stead of answering, he gives me hs opinion to the effect that the 
laws of motion are proved true by the toth of the Principia de- 
duced from them. Of this hi ter. My present purpose is to 
show that Newton did not sey this, and gave every indication of 
thin the soa He does not call tho laws of mouon 
“hypotheses ;? he culs them ‘axioms’ He does not say that he 
assumes them to be true provrsionally, and that the wanant for 
accepting them as actually true will be found in the astronomi- 
cally-proved truth Bf the deduchons. He lays them down just 
as mathematical axioms are laid down—posits them as truths to 


be accepted à priori, from which follow consequences which 
must therefore accepted. And though the reviewer thinks 
this an untenable ition, I am quite content to range myself 


with Newton m thinking it a ten one—if, indeed, I may say 
so withoit ondervalumg the reviewer's judgment.” 

To the meer in the last sentence, and the remark that follows 
to the effect that the reviewer hed evaded an imuno ‘‘ which ıt was 
inconvenient for him to meet,” I shall reply by recommendmg Mr. 
Spencer to dogmatise either less elaborately or lesa rashly about 
the views ofa philosopher like Sır I. Newton, whose works are 
so accemmble and whose style is so clear, and at once pass on 
to call his attention to two passages in Newton's letters to 
Cotes, who was at the time supenntending the printmg of 


Prinapia, : 
In speaking of the special sense in which he used the word 


“t hypothesis ”—a sense which guite justified him in saying of | 


himself ‘‘ hypotheses non oe mno 7 
“In imental philosophy it is not to en in so large 
gee a io Include the first Princi or Axtomes which | cal 


the laws of Mohon. These Principles are deduced from pheno- 
mena and made general by Induction, which is the hkat evidestce 
that a Progosition can have m this Philosophy.” (Letter loru., 
edited by ton.) 

And in the next letter he says :— 

“ On Saturday lest I wrote to you Tepresentinig that i 
mental p Ey proceedi oniy apon enomena and deduces 

eml tions from them only by Induction. And such 
E the proof of mutual attraction, And the arguments for y° 
impenetrability, mobility, and force of all bodies, and for the 
laws of molon are no better.” 

I must confess to feeling a difficulty in reconciling the above 
extracts with the view abe Newton posits the laws of motion 
‘as truths to be accepted d priori.” 

THE AUTHOR OF THE ARTICLE IN THE 
° BRITISH QUARTERLY REVIEW. 





An Experiment on the Destgctive Effect of Heat upon 
the Life of Bactena and their Germs . 


I RECENTLY carried out an experiment which I shall not soon 
have the opportunity of repeating, and which I am consequently 
anxious to put on record. It is probably now famılidr to thos 
interested in the matter, that the experiments of Dr, Sanderson 
have established the fact that in an infusion of turnips and cheese 
prepared as directed by Dr. Bastian, ing to a temperature 
of 102 C. is sufficient to prevent the subeequent development of 
life (Bacteria) in the infusion even when the exposure to that 
temperature is only maintained for a few minutes. Bowing for 
five or ten minutes, according to Dr Sanderson, is not sufic.ent 
to prevent the subsequent development of Bacteria, bat accord- 
ing to the experiments of Dr. Pode and myself, boiling for ten 
muinates or a quarter of an hour sssufficent, provided that care 
has been taken to exclude visible lumps of cheese, and when the 
infanon is enclosed in a tube which tube uw submerged in boiling 
water. Further, Dr. Sanderson has stated the following moat 
important result, namely, that exposure to the boiling tempe- 
rature (100° C.) was in all cases sufficient to prevent the subse- 
quent development of Bacteria if it was carned on for so long as 
one hour. 

This being the case, it occurredto me that since in all pro- 
babilty Bacteria and their germs, or spore are killed by 
throxgh-heating to a temperature a little below 70° C. (as 
established by various, experiments ın regard to Bacteria, 
but not in regard to possible germs, and admitted by both 
sides in the controversy as to their blogenetic or abiogenetic 
origin), it is demrable to in our expenments the 
two distinct factors of this throngh-heating to any given tcm- 
perature—namely, (1) the temperature to which the infumon 
to be heated is to be exposed ; and (2) the length of time during 
which it is exposed to temperature. If one of these vari- 
ables—the time—be taken as a horizontal, and this Ime be 


-divided into equal spaces representing periods of five minutes— 


whilst the perpendicular represents the 1ange of temperature 
divided into degrees from 65° C. to 120° C—and if the results 
of observations with a given infanon indicating the time of 
exposure to a particular ee of temperature required in order 
to prevent the subsequent development of Bacteria be marked 
off on such a scheme, we should expect to obtain a series, of 
ts defining an ptotic curve, the tıme requned at the 
ighest temperature being infinitely small, and at the lowes 
temperature infimtely great. This curve would vary in its 
character according to the properties of the mfuston made use of, 
It was my intention to determine the principal points ın this 
curve for Dr. Bastian’s turnip and cheese infusion, but at pre- 
sent I have only made a tentative experiment at a low tempe- 
rature. Using tubes of quarter-inch bore and three inches in 
length half flied with Dr. ian’s infusion, and then submerged 
in water mamtained at the demred temperature, I found that 
exposure for nx hours to a tem eof 75°C. mas suficrent 
to prevent the subsequent development of Bacteria. The same 
infusion enclosed in a similar tube and not heated at all, teemed 
with living Bacteria after four days; the same infumon boiled for 
ten minntes in an open tube remained barren. I submit this 
plan for a series of expenments to the readers of NATURE, 
without attaching mnch importance to the single but definite 
result which is abore recorded. 


-422 


NATURE 





of Prof, H 's advocacy of 
Dr. Paul Sam 3 Huiriuga’s infusions 
under the direction of Prof. Pf of Bonn, has obtained 
-which negative the inferences of Prof. H Dr. Samnel- 


and ter (to whom I am unable to refer expli- 
cithy) has obtained y definite results opposed to the specu- 
lations of Bastian H Š 

E. Ray LANKESTER 


` 


. in writing or otherwise, it 


Animal Locomotion 


L 
g 
4 
i 


e Royal Institution of Great Britam in 1867. As his Grace 
was present at the lecture in question, and lodged no complai 


to megthat tar chaie, 
at least ont of time. 
plagiarism attributed to 
Institu- 


tmfounded and out of place, 


race, but was, on the contrary, 
desirous of giving him due credit for whet he had done, will, I 

be evident from tho fo D :—‘'In order to 

tbe air as a means of transit, the body in motion, whether 
it moves Ìn virtue of the life it possesses or because of a force 
superadded, must be heavier than it If it were otherwise, if it 
were rescued from the operation of on the one hand, and 


ere 


in the lecture, bearing the point at issue 
ts eppeted to his Grace’s explanation of e diesticn of the down- 


stroke of the wing and in accordance with that originally 
by me and defended by Mr. Wallace* in Wee ee 
. 301. Tt cannot consequently be regarded as a ia. 
e Duke, it will be remembered, contends that wing o 
the bird strikes vertically dewnmwards during the down stroke. I; 


agrees with me. The passage in question runs as follows :— 
‘All obtain this leverage by esen'ing oblique surfaces 
` to the atr, d of obliquity gradually mcreasng m a drer- 
tion from Jerwards during extension, 


when the madden or effective stroke i belog given ond-gradunily 
unon or when 


~ caring i an opposito direction doring 
wing. ing more slowly recovered preparatory to a 
2 insects, and ths beds 


-second stroke, The effective stroke in 


` true also of birda, is therefore delivered dewmmards and ferroards, 


- two forces, vin, that of gravity 


and not as the majority of writers believe, vertically, or even 
slightly backwards. arises fromthe curious circumstance 
-that birds, when flying, actually fall through the medium which 
elevated‘ them, their course bemg indicated by the resultant of 
veitically downwards, 
and that of the wing acting ala groen angie in an upward dires- 
ties, The of the bird acts after the manner of a boy’s 
kite, the only difference being that the kite is pulled forwards 
upon the wind by the string and the hand, whereas in the bird 
the weight of the 


body and the life ing in the pinion itself.” (Og. cit, March 
22, 1867.) The it is true, compares the ded motion- 
less wings of a bird w. siling to a kite, w I, as stated, 
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but still 
more of I have again and witnessed tid 


more and more to convince me that what I state weorrect. But 


in every form and variety of flight. 

With to the pores gnotition introduced by me in my - 
lectnie alluded to by his Grace, I venture to think that few 
will this as à case of p 

i h, March 23 J. BELL Perricrew 





Electric Experiment 


THE following striking experiment to show ths rapidity of the 
influence of sulphuric acid in removing the invi film of 
moisture that in ordinary circumstances adheres to the surface of 
glass and deprives it of its quality as an electric insulator, was 
recently shown to the Natmal Philosophy class in the University 
of Glasgow by Sir Wiliam Thomson, and as it may be inter- 
of your readers,-I send you an account of it. The 
Kd -leaf and one of the 

used in this University, of which 


ton AA is a hollow cylinder of 





left till moming. was then performed thus 
old lea ils hae po meta act gency pcan cater 
wire a comm ; the gold loaves at 
first repelled esch other, bat almost dmmedjately collapsed, 
This was repeated once or twice to show distinctly that there 


Wai Da insiation. : 
e containing water was then remo and was 
eee a kon Brabe pa Pape ar cel) (in both 
cases the moi was so little that the pumice had the appear- 
ance of being ale Gry) seid he vease] was closed. As the experi- 
was e towards the end of the lecture and timo was 

a warm hand was placed on the side of the insulator to 
accelerate the rocess connective currents in 
near aeter LLa assieme tho or not sensibly it is 
posible to my, i at once began to im 
in less than five minutes it was shown to be perfect 

gold leaves remaining diverged to their full extent. 

The University, Glasgow, 


the 
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Fertilisation of the Fumariacem 


1E accom pelle Seiad been given me by my friend Mr. 
J. Traherne Moggridge, and I should feel obliged if you would 
msert it m NATURE with the view of eliciting the communication 
both of other similar phenomena, and of some explanation of 


St. Grorax MIvarT 
Mentone, March 18 


Note on apparently nseless Colouring in the Flowers of a Fussitery 
(Fumaria capreolata par. palhdiflora, F. pallidifera Jord.) 
I observe that in this plant at Mentone the flowers attain their 

brightest colouring after the ovaries are set, and when fetilin- 
tion is no longer necessary, or indeed posmble. Dunng the 
period previous to impregnanon, the flowers are pale and nearly 
white, and the pedicels erect or ; afterwards they be- 
come or even crimson, and the pedicels are recurved, and 
the of the petals, which retin their form and position 
nti the ovary has nearly attained its full size, intensifies with 
the lapse of tme. : 

If the reverse had been the case there is little doubt that we 
should have regarded the bright colouring as specially adapted to 
attract insects, and as existing for that purpose, insects being, 

to Prof. F. Hildebrand, * important agents in the fer- 
tillsation of fumitories; but here, as the brighter flowers are 
those which no longer need or are capable of profiting by the 
interferenco of insects, this erplananon censes to be D le. 

This little fact, therefore, would seem to be one which might 
be classed with those which teach us that, side by side with the 
developments and modifications which are plainly beneficial to 
the organism of which they form a part, there are others, which, 
az far as we can see, are neither useful nor harmful to their pos- 
semsor, though they may, and frequently do, supply features 
which especially athact our attention and admiration. 

J. TRAHERNE MOGGRIDGE 





OCEAN CURRENTS 


TWO which Mr. Croll has recently published 

“ On the Physical Cause of Ocean Currents” (Philo- 
sophical Magasins for Feb, and Mar. 1874), bring the main 
question at issue between him and myself into very dis- 
tinct view; and as the results of the Chalen Tem- 
perature-survey of the Atlantic, lately made public by the 
Admiralty, afford (as it seemis to me) important data 
towards the settlement of this question I shall be glad 
to be allowed to point out what seem to me their chief 
bearings upon it. 

The position taken by Mr. Croll is, that all hepr 
movements of gcean-water, deep as well as superficia 
depend on the action of winds upon its surface. An 
whilst freely admitting that Polar water finds its way 
along the floor of the great ocean-basins into the equa- 
torial area, he affirms that this is merely the reflux of the 
current which has been driven into the Polar basins by 
the agency of winds. 

On the other hand, it is fully recognised by myself, 
that the current movements of surface-water are, for 
the most part, produced by the agency of winds; but 
these movements, I contend, all be pag to a orizontal 
circulation, which tends to complete ttself,—a surface m- 
draught bemg produced wherever a surface outflow is 
kept up, as we see in the horizontal circulations of the 
North and South Atlantic, the North and South Pacific, 
and the Indian Ocean, depicted ‘in Mr. Croll’s own map. 
But I maintain that the movements of ocean-water 
are the result of a vertical circulation, which is main- 
tained by the continuance of a disturbed equilibrium 
between the Polar and equatorial columns, occamoned 
by the surface-action of Polar cold and equatorial heat. 

As Mr. Croll is unable to understand why I should 
speak of Polar pie aro than equatonal heat, as the 
prinum sodtle of this vertical circulation, and accuses 
me of an ignorance of the fundamental principles of 

+u Ueber dis Bastaibangaromtchtingen bëi doi T omanacenn, 1a Fringe: 
hoim’s ** Jahrbuchor,” Yu pert 4 p. 423 (1870) Remewod in “B 
Soc, Bot. do France,” xix. (187a) p 145. 
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physics in so regarding it, I may be allowed first briefly 
to explain myself; since others may experience the same 
difficulty, from some want of precision on my part in 
stating my case. The eminent physicists, however, with 
whom I have had the advantage of discussing this point, 
do #of share Mr. Croll’s objection, but hold“my statement 
to be perfectly correct. A 

Heat applied to the swvface of any body of fresh 
water, whether by solar radiation, or by the experimental 
application of a heated plate, will raise the temperature 
of the swrfacefiim, without producing any downward 
convection. Limited downward convection, however, is 
occasioned in salf water by the smking of the surface 
films which are concentrated by evaporation ; but this con- 
vection I found in my Mediterranean observations, which 
have been fully confirmed by those of the Challenger in the 
equatorial area, to be practically limited to the first fifty 
fathoms. Water in a long trough may thus be super- 
ficially heated (as I haves experimentally ascertamed), by 
the application of surface-heat to one-sixth of its length, 
until the temperature of its whole surface-film is raised 
to 100° or more; but the further application of sur- 
face-heat expgnds itself in vaporisation, and does not 
communicate itself in any sensible degree to the mass of 
water beneath, which, therefore, can not be putin mmdtion 
by such application. On the other hand, the moment that 
surface-cold is applied, a downward convection is pro- 
duced, as Mr. Croll may easily ascertain for himself if 
he will only try the experiment ; and the continued appl- 
cation of such surface-cold to any one portion of the 
surface will maintain a constant movement through the 
entire mass of the liquid, until thermal equilibrium is 
restored by the cooling-down of the whole. But if the 
restoration of this thermal equilibnum be prevented by 
the application of heat to another part of the surface, the 
disturbance of equilibrium will be kept up, and a vertica 
circulation Maintained, as long as these two opposing 
agencies are ın operation. If Mr. Croll cannot see that 
this inst ġe the case, I am not responsible for his faure 
to apprehend that which theory and experiment alike 
sanction. 

I re-affirm, then, that co/d applied to the surface has 
exactly the same motor power as eat applied at the 
bottom; and that its motor agency is more potent than 
that of heat applied at the surface, simply se the 
former is diffused by convection through the entire mass 
of the water, hich it keeps on cooling and moving, 
whilst the latter is limited to the surface-film, and expen 
itself in producing evaporation. 

Mr. Croll objects to this, that, if it were true, nearly 
the whole mass of oceanic water must have an almost 
Polar temperature. I accept this issue ; and refer to the 
Challenger temperature-soundings, as justifying it. If 
he will look at the section taken across the equator, he 
will find that—as T had predicted—Polar water there Jies 
within avery short distance from the surface. Atless than 
100 fathoms’ depth, the temperature falls from 78° at the 
surface to 55°, and the isotherm of 40°13 reached at abou: 
320 fathoms. Below this lies a stratwin af more thar 
2,000 fathoms thickness, whose temperature, ranging 
downwards from 40° to 32°4, shows it to consist mainly 
of Polar water. And as, from the data supplied by the 
Mediterranean and Gulf of Suez temperature-soundings, 
a body of equatorial water secluded from all connection 
with the oceanic circulation might be expected to have 
the uniform (or isocheimal) temperature of 75° from 50 
fathoms downwards, it ıs clear that the influence of Polar 
cold here extends itself upwards within 100 fathoms of 
the surface. 

Again, Mr. Croll says that I have made no allowance 
for the excess of salinity in equatorial water, which 
according to him, must counterbalance the increase of 
specific gravity produced in Polar water by the reduc- 
tion of its temperature. Here, again, he is unfortunate 
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as regards his facts, He appears to have overlooked 
the observations proving the ower salinity of 
inter-tropical water, which I had cited as furnishing an 
additional indication that Polar water is constantly risi 
from the bottom towards the surface in the equatori 
area. These observations have been most remarkably 
confirmed by those taken by the physicists of the 
Challenger. For, whilst in the extra-tropical area the sp. 
gr. of surface-water was in excess of that of bottom-water, 
in the ial area it was reduced to an almost precise 
correspondence with it, due allowance for temperature 
being of course made. 

According to Mr. Croll’s doctrine, the whole of that 
vast mass of water in the North Atlantic, averaging, say, 
1,500 fathoms in thickness, and 3,600 miles in b 
the temperature of which (from 40° downwards) as ascer- 
tained by the Challenger soundings, clearly shows it to be 
mainly derived from a Polar source, is nothing else than 
the refiux of the Gulf Stream, ° Now, even if we suppose 
that the whole of this stream, as it passes Sandy Hook, 
were to go on into the Qlosed Arctic Basin, it would only 
force out an equivalent body of water. And as, on com- 
paring the sectional areas of the two? I tind that 
of pe Gulf Stream to be about 1-gooth that of 
the North Atlantic underflow ; and as it is admitted that 
- alarge part of the Gulf Stream returns into the Mid- 
Atlantic circulation, only a branch of it going on to the 
north-east ; the extreme improbability (may I not say im- 
possibility ?) that so vast a mass of water can be put in 
motion by what is by comparison such a mere rivulet—the 
north-east motion of which, as a distinct current, has not 
been traced eastward of 30° W. long,—seems still more 
obvious, 

. Lastly, the Challenger observations in the South 
Atlantic have proved exactly what I had anticipated, viz., 
that the bottom-temperature is lower, and that the Polar 
underflow lies much nearer the surface in this ocean 
than in the North Atlantic.’ Now this case appears 
to me to afford the experimentums crucis between 
Mr. Croll’s doctrine and my own. For my prediction of 
this result was on ee ees Pere bees 
perfectly open communication the Polar and 
equatorial areas, the vertical circulation would take place 
more freely. On the other hand, according to Mr. Croll’s 
doctrine, it would have been ed that there should 
be a far smaller reflux, or no reflux at all. For, though a 
. portion of the equatorial current passes southwards when 

t meets the coast of South America, there is no ground 
whatever for believing that it ever goes near the Antarctic 
circle; and if it aid find its way thither, there is no 
“closed basin” from which it can drive back a return 
current, 

As it is usually considered in scientific inquiry that the 
verification of a prediction affords cogent evidence of the 
validity of the hypothesis on which it is based, I venture 
to submit that so far my case has been made good. 

WILLIAM B. CARPENTER 





THE DEATH OF DR, LIVINGSTONE 


TEE daily papers have obtained from the London 

office of the Mew York Herala the following tele- 
gram, containing details of the death of Dr. Living- 
stone, dated Suez, Sunday, March 29 : — 


“ The Mafwa arrived off Suez at eleven on Saturday 
night, having Mr. Arthur Laing and Jacob Wainwnght 
on board, with the body of Livingstone. He had been 
ill with chronic dysentery for several months past. 
Although well supplied with stores and medicine, he 
seems to have had a presentiment that the attack would 
prove fatal. He rode a donkey, but was subsequently 
carried, and thus arrived at Muilala, beyond Lake 
Bemba, in Bisa country, when he said, ‘ Build me a hut 
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to die in” The hut was built by his followers, who first 
made him a bed. He suffered greatly, groaning night 
and day. On the third day he said, ‘lam very cold; 
put more grass over the hut? His followers did not 
speak or go near him. Kitumbo, Chief of Bisa, sent 
flour and beans, and behaved well to the party. the 
fourth day Livingstone became insensible, and died about 
midnight. Majuahra, his servant, was present. His last 
entry in diary was on April 27. He spoke much and 
sadly of home and family. When first seized he told his 
followers he intended to change ing for ivory, to 
give to th and to push on to Ujiji and bar, and 
try to Tenchi England. On the day of his death the fol- 
lowers consulted what todo. The Nassick boys deter- 
mined to the remains. They were afraid to . 
inform the Chief of Ltvingstone’s death. The 

removed the body to an hut, around which he t 
a high fence to ensure privacy. They opened the body and 
removed the in which were placed in a tin box and 
burned inside the fence under a large tree. Jacob Wam- 
wright cut an inscription on the tree as follows :— Dr. 
Tigstone died on May 4, 1873,’ and superscribed the 
name ofthe head man Susa, The body was preserved in 
salt, and dried in the sun for twelve days. Kitumbo was 
then informed of the death, and beat drums and fired 
gens as a token of and allowed the followers to 
remove the body, which was placed in a cofin formed of 
bark, then journeyed to Unyanyembe about six mon 








sen an advanced with information 
to Li ne’s son, which met Cameron. The latter 
sent a bale of cloth and powder. The body arrived 


at Unyanyembe ten days after advanced party, and 
rested there a fortnight. Cameron, Murphy, and Dillon 
together there. Latter very ill, blind, and mind affected. 
Cammitted suicide at Kasakera ; ied there. Here 
Livingstone’s remains were put in another bark case 
smaller, done up as a bale to deceive natives who objected 
to the passage of the corpse, which was thus carned to 
Zanzibar. Livingstone’s clothing, papers, and instruments 
accompany the body. Whenill Li one prayed much. 
At M he said, ‘lam going home? Chumah remains 
at Zanzibar, Webb, American consul at Zanzibar, is on 
his way home, and has letters handed to him b Murphy 
from Livingstone for Stanley, which he will deliver per- 
sorally only. Geographical news follows. After Stanley 
departure the Doctor left Unyanyembe, rounded the 
south end of Lake Tanganyika, and trgvelled south of 
Lake Bemba, or Bangneoleo, crossed it south to north, 
then along east side, returning north through marshes to 
Muilala. All papers sealed. Address Secretary of State, 
in charge of Arthur Laing, a British merchant from 
Zanubar. Murphy and Cameron remain behind.” 

These details are few but intensely touching. We 
believe that the Penimsular and Oriental Company’s 
Bombay steamer Malwa, with Dr. Livingstone’s body on 
board, is due on April 13 at Southampton. The body 
will be landed at that port and conveyed to London, by 
railway, for interment in Westminster Abbey ; it is to be 
regretted that the faithful Chumah does not accompany 
his master’s remains. It is impossible that Government 
will fail in domg what the whole civilised world takes 
for granted it will do—pay all possible honour to the 
remains of H. M. Consul, and of probably the greatest 
traveller that this or any other country ever produced. 


REPORT OF PROF, PARKER'S HUNTERIAN 
LECTURES “ON THE STRUCTURE AND 
DEVELOPHENT OF THE VERTEBRATE 
SKULL” i f 

HE new Hunterian Professor, Mr. W. Kitchen Parker, 
has just completed his course of eighteen lectures 

at the Co. T e ae ha A in them the results 
of his researches on that most di t problem, the deve- 
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lopment of the vertebrate skull The plan pursued by 
Mr. Parker has been to describe first in their adult state, 
and afterwards in the various stages of their development 
Jhe skulls of certain prominent vertebrates which should 
serve as types for the other members of the group, and to 
deduce from the facts thus established the pnociples on 
which the cranium is constructed in the whole pa es 
dom. The types selected were the shark, skate, salmon, 


axolotl, frog, snake, fowl, and pig. 
L—Morphological Elements of the Skull. Nothin 
can be more hopeless than the attempt to arava 


and explain the vertebrate skull by the study of adult 
forms only. The modification of face and brain-case, in 
the long line of creatures which begins with the lamprey 
and ends with man, are so endless that, until the study of 
embryology put the matter on a new and firm foundation, 
the best observers failed signally to produce a true 
“ theory of the skull,” the most elaborate attempt of the 
kind—the “ vertebral theory” started by Goethe and Oken 
in Germany, and perfected by Prof. Owen inEngland— 
having ted only in a convenient working hypothesis. 


When, however, instead of starting with the highly |, 


differentiated skulls of adult animals, the embryos of 
these animals from their earliest conditions are made the 
subject of investigation, a new light is shed on the whole 
question. It is found that the skulls of all the vertebrata 
which have yet been thoroughly worked out, originate in, 
practically, a precisely similar manner ; and even in some 
of the more advanced stages it would be hard to point 
out very essential differences between the skulls of a fish, 


a bird, ora mammal Before entering upon the descrip- 
tion of the skull of the shark, the first to be gone 
into,* it will be advisable to consider the distinct elements 


ot which the primordial cranium of any vertebrate 
animal is made up. 

a. On either side of the anterior termination of the 
notochord, or primitive axis of the body (Fig. 1, Ch.), is 
developed a cartilaginous plate (I.M), which as a rule 
unites both above and below the notochord with its 
These plates taken together 


fellow of the opposite side. 





Qux 


Fic s —SkKuLL or Suak O.C , occopatal condyle; Pt O, pt and Sp O sphenote 
P, M, k anal canles: PI tr, palato-trabecular hgament , AI Pt, metu- 
cerato-hyal: Ph. Br, E.Br, C Br, H.Br, and B.Br, pharyngo-, opr, cereto-, hypo, and 


Optio foramen. 
Amphibia) all these arches with the single exception of 
the trabecular may bear functional gills, the presence of 
these organs being the chief physiological test of their 
serial homology. 

Far more important, however, in the determination of 
these elements of the skull, are the morphological land- 
marks afforded by the cranial nerves, especially by the 
5th, 7th, 9th, and Icth pairs. It is the constant habit of 
these nerves to fork above a visceral cleft, one of the 
branches thus formed supplying the posterior face of the 


* The development of the skull in tha Lag eae (Lamprey and 
the lowest group of cranmto Vertebrata, aot yot beon: set 
accuracy to allow of tho determination of fts parts with any 


sufbcient 
‘dogres of certamty. 
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were termed by Rathke the sevesting mass: in the language 
of Prof. Huxley, they constitute the parackordal elements 
of the pnmordial skull or chondro-crantumi, 

ó. In front of and below the investing mass, cartilagi- 
nous thickenings with intervening spaces are developed in 
the side walls of the body, enclosing, rib-like, the 





pharyngeal cavity. These are the visceral arches (pleural 


elements, Hurley), the spaces between them the visceral 
clefts, The usual number of these bars is eight, although 
in certain exceptional cases they may be increased to nine 
esis) or ten (Heptanchus. Taken from before 

ckwards, the pleural arches are named as follows :— 
I. trabecular (Tr), 2. mandibular (Mn), 3. hyoid (Hy), 4-8. 
branchial (Br. 1—5), the clefts separating them being in 
like manner, the mouth (M), the tympano-Eustachian 
passage (Ty Eu) and the branchial clefts (Cl 1—s). At 
a very early period, the mandibular arch es off a for- 
ward process, the palato-pterygoid arcade (P1 Pt) which in 
certain cases takes on the form of a distinct pleural 
In the branchiate vertebrata (Fishes and 


F/G.2 e 





Mek, Motel aage, it MI, aybeandbelar, C Hy, 
"base-hranchia! ; Ex Br, E tra-branchals , Sp, spoadie, Ry 
arch in front of the cleft, the other the anterior face of 
the arch behind and (see Fig. 1) The orbito-nasal or 
ophthalmic (V1) and the palatine (V“) divisions of the 
trigeminal are the special trabecular nerves, the former 
passing over the optic nerve, the latter below it. The 
posterior primary subdivision of this nerve passes behind 
the mouth-cleft, and divides into two branches, both of 
which are distributed to the antenor (or in the altered 
position of the three foremost arches, outer) side of the 
mandibular arch ; a ie anand pees 1 
nerve (V?) ing along the ong tion of the 
arch, the sperii oy (V*) following the pterygo- 

ine process. The seventh nerve, or portiodura, 
divides above the tympano-Eustachian passage, its antciior 
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ec UOMO Se e e ien icr) side of the 


mandibular and its eae I?) division en 
outer side of the hyoid, Hoseopharrhel O 

like manner, is distributed to the inn aran 
and the front faco of the first branchial, the hinder 
face of which, as well as all the remaining branchial 


z arches, is supplied by the great tenth nerve, or vagus (X). 


By Rathke, to whom are due the first accurate obser- 
anons on the development of the skull, the trabecular 
a spon Ms meee errand pocemese dt Se |e 

mass, and were called subecula cranii, or 
suffer of the akull” This ion of their true 
nature arose from the fact thet they very soon coalesce 
with the investing mass, and are only to be found distinct 
in extremely early stages. 

c. Round the organs of smell and hearing cartilaginous 
investments are formed, known renperdre ya the nasal 
(Na) and auditory (Au) capsules, e latter become, at 
a very early pericd, united with the investing mass, while 
the nasal capsules comeginto close relations with the ante- 

e rior or distal ends of the trabecula.* These are the para- 
neural elements of the prrmordial skull. e,» 

d. Certain cartilages may be developed in ‘elation with 
and external to the visceral arches, called from this cir- 
cumstance “ extra-viscerals.” Of this nature are the 
labial cartila which take so large a share in the forma- 
tion of the of many cartilaginous fishes. 

«, Lastly, the gen membranous roof and walls of 
the brain-case may chondrify to a greater or less extent, 
but this chondrification is in nearly case continuous 
‘with the trabeculae and nasal capsules in front and below, 


- and with the investing mass and auditory capsules be- 


hind, 

Not only i is the originally membranous cranium thus 
strengthened by eeposils of ‘cartilage, but osseous 
deposits may take place either in the primordial skull 

or in -the subcutaneous tissue surroundmg it, 


~” The latter are called “ investing-bones,” or parostoses; 


g Conlesces with the auditory capsule (Sp 


the former may be of two kinds ; when occurring as mere 
calcifications of the substance of the cartilage, they are 
known as endostoses,owhen having the structure of true 
bone, as éctostoses. 
T].—Stwll of the Shark (Lesser Spotted Dog-jish, Scyh 
lium canicula).—The skull of the shark is one of the best 
- examples of the chondro-cranium in its least altered state, 
being entirely uncomplicated by the developtrient of in- 
Nice bones, and covered simply by a close-set series of 
cial calcifications. 
e brain-case is much flattened both above and below. 
Seen yas above, it is excavated in its central 
portion by the orbits, but expanded in front by the 
rounded nasal capsules (Fig. 2, Na), and behind by the 
more or less quadrate auditory capsules (Au). The carti- 
laginous roof of the skull, or “egwism cranii, is interrupted 
by an oval membranous space, or “fontanelle,” sinsied 
between the hinder boundaries of the nasal sacs, a 
tion peculiar to the sharks, The upper surface o 
es exhibits three well-marked elevations for the 
and just within that for the an- 


* pterotic is also indicated by a large outstandin 
(Pt O) which forms the postero-external angle 
skull, and the sphenotic (post-frontal - of SON ie fig 
jon of the supra-orbital idge (S Or) when it 
The anterior 
* The Bclarotic, the fibrous 


foro fe fore ia Bee eg te 


frontal ` 
or view. ce, 

Ssules of a short rod of cartilage (B, Tr) repre- 
menting the caedis banal portion, ar EE toi of the tra- 
becular arch, and hence called the basi-trabecular. 

igre fone Pee skull presents a large foramen 
magnum. bounded wand at the sides by the well- 

develope= occipital condyles, between ‘which is a slight’ 
elevation. sh the point where the notochord origi- 
entered the investing mass. External to the occi- 
pital force and the boundary between 

and otic ts of the skull is the fora- - 

Sen far ee Ce che Ok en Oh E The tri- 
foramen, which always pons to the anterior 

it of the otic region, forms a in the side 
wall of the brain-case (V), as also bea eapi fermen 


( 

Pet a EREE A E E TE E of 
the skoll, ard consist of an upper and a lower dentigerous 
the forner of which is connected with the skull by 
ds of ligamentous fibres. . The lower arch (Mek), 

which articulates with the posterior end of the upper, 1s 
the homologze of Meckel’s cartilage, the rod which forms 
the foundation of the lower jaw in all vertebrata, but 
which as a nie, owing to the great development of invest- 
ing bases, is reduced to a more slender style, or is even 
mippressed, avogether. The posterior portion of the - 
upper denti arch (Qu) answérs to the quadrate, a 
pone iz all Teleostet, as well as in Amphibia and 

Sie apes attachment to the mandible. The re- 

er of upper-jaw ” represents the series of bones 
(pterygoid, meo- oid, -and palatine) which 'in the 
osseous fish connect e quadrate with the fore- of the 
skull, the meta-pterygoid or proximal end of mandi- 
bular arch represented by the band of fibroug tissue 
Crk which connects the quadrate with the auditory 
capsule. 

Close behind the attachment of the meta-pterygoid 
ligament, a large pbalangiform cartilage (H M) is articu- 
lated to the auc tory capsule ; this represents the hyo- 
mandibular of thé osses fish, the largest bone in the 

s of the lower jaw, and the uppermost 
portion Borana of the yo darch., Between this cartilage and the 
meta-pterygoid ica space (Sp), which i on the recent state 
forms a communication between the cavity of the mouth 
and the exterior. This is called the spire e, and answers 
to the tympano-Ewstachian passage of the higher verte- 
brata. The distal portion of the hyoid arch consists of a 
large and strong certilage, the certo (C Hy), below 
which is a basal piese, common to both sides (s own in 
the fi by dottec lines), the basi-hyal. This is an ex- 

simple mode of Segmentation of the hyoid = 
and a es nearly to the primitive condition, 

The cerato-hyal = connected with the =e by a 
ligament—the mand sulo-hyoid ligament (mhl 

There are five bratchial arches, all of w. ics ciel 
into four segments, called, after the names o 
ho by Prof. Owen to the ding In the 

eleostei, pharyngo- ¢pi-,cerato-,and hypo-branchial The 
inferior median piece, or basi-branchial (B Br), occurs 
only in the hinder par= of the series. 

e extra-viscerals are represented by the labial carti- 
be tnt oc) an a gad es extra-branchials (Ex Br 1—5), 
tze branchial arches extend carti- 


extrem -y of this ridge forms ia lke manner the pr 
pine oun eae ee ee 


nginom sods, ating az as sup to the septa between the 
pouches, The Tast wever, bears no gill and 
no 'extra-branchial eiee to it The hyoid 


aleo is devoid of an extrasvisceral, although it bears a series 


re Sagi divided Paraga, which support the anterior 
of = this pein consequently, carries 
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AN International Horticultural Show is to be held at Florence 
in May, from the 11th to the asth. The Secili Royale Toscane 
d Horticultere offers 100 medals of gold, 221 of silver, and 131 
of bronze, and five grand frir d'honneur are offered respectively 
by the King of Itnly, the Minister of Agriculture and Commerce, 
the province of Florence, the town of Florence, and the lady 
patronesses. Prince Demidoff and Prof. Parlatore have also 
placed gold medals for special classes, at the disposal of the 
committee. Coincldently with the Show the International 
Botanical Congress will be held at Florence under the presidency 
of Prof. Parlatore. The programme of subjects for discussion 
includes questions on the natme and functions of hairs on plants, 
on cell circulation, on the latex, on the automic movement of the 
leaves of plants, on the causes which determine the direction of 
the root ın the germination of a seed, on the causes which m- 
fluence the direction of the growth of branches, especially of 
weeping tees, on the analyms of the organs of reproduction 
between cryptogams and phanerogams, as well os many other 
subjects more widely known, and subjects of debate such as the 
origin of Bacteria, the determination of fossil plants by their 
leaves, the distinction bet ween species, race, and variety, and the 
origin of insular and alpme floras. The President and Secretaries 
of the Socthd Royale Tascane d Horticulture announce their 
readiness to communicate with any botanists who wish for fur- 
ther information with a view to attending the Congress. The 
official Janguage of the Congreas will be Italian, but papers 
may be communicated and discussions conducted in any language. 
Representatives to the Congress have been appointed from the 
various countries of Europe, and from Egypt, Austrahs, Mexico, 
Branl, &c. Among the names of those who are expected are 
announced the following English botanists :—Messrs. Hooker, 
Trimen, Ball, Hiern, Hogg, Maw, Murray, Allmann, and 
Binney, As a measme of precaution agamst the introduction 
of the Pkylexera, the importation of vines and of other frnit- 
trees into Italy has been rigorously prohibited since October 31 
last. 


THE Syndics of the Cambridge Botanic garden in their annual 
report state that the Curator has nearly completed the re- 
arrangement of the herbaceous plants, and it is hoped the 
Jaborious task will b@fmished in the ensuing year. The plant 
houses are in a good state of repair, but over-crowded. The 
Professor and Curator are unable to see in what manner the 
number of plants kept in them can be materially reduced without 
injuring the efficiency of the garden. Several of the finest and 
most valueble specimen plants now threaten to grow through the 
roof of the houses. The Syndics acknowledge some donations 
of foreign seeds and plants, but they are under the necessity of 
discouraging gifts of seeds of plants belonging to warmer regions, 
because of the want of room for ther proper cultivation. 


‘Wr we very glad to hear that negotiations are pending for the 
transfer of the valuable Museum of Natuial History, which was 
formerly in the possession of the East India Company, from the 
India House, where it has been for some time stored, to South 
Kensington, where jt will at last be available for reference and 
study. This demrable transfer we strongly recommended in an 
article which appeared about a year ago (NATURE, vol, viL 
P 457). 

A PURSE of 540 guineas has recently been presented by mem- 
beis of the Britlh Association and other friends to Mr. W. 
Pengelly, F.R.S., F.G.S., as a testimony to the high value of 
his labours in conducting the exploration of Kent’s Cavern, 
Torquay, and of his other services to science. After the presen- 
tation it appeared that many of Mr. Pengelly’s friends and 
advisers had been left in ignorance pf what was proposed. To 
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enable all such persons to join in this mark of appreciation the 
hon. sec. to the testimonial fand, Mr. J. E. Lee, F.GS, Ville 


Syracuse, Torquay, is prepared still to receive subscriptions up 
to the r7th of April. 


A GERMAN Natural History atd‘Anthropological Society for 
Eastern Asia has now existed for a twelvemonth, having been 
established on March 22, 1873. The headquarters is at Toko, 
and the Soclety consists of fifty-two [members, twenty-three 
being resident at Yokohama, twenty at Tokio, seven in Hiogo, 
and two at Singapore. Herr von Brandt, the Minister for the 
German Empire in Japan, is its president. Tho Society has al- 
ready published a volume of ‘' Proceedings,” containing several 
interesting and important papers on the subjects for the cultivation 
of which the Society was founded, especially on the ancient cus- 
toms and history of Japan, e 

A MONUMENT to Antonio Bertolini, author of “‘ Flora Ita- 
lica,” has been inangurated at Bologna. 

Dr. ÀSCHERSOX, of Berlin, hes gone to Egypt as a member 
of a commission of exploration. Prof. Planchon, of Montpellier, 
has been sent by the French Government to the United States to 
inquire into the new vine disease caused by the Pemphigus 
uitifeia, Other botanists at present occupied with foreign cx- 
ploration are, Sig. Pichler in the east, and Messrs. Lorentz and 
Hieronymus. 

THE chairs of Botany at the Universities of Genoa and of 
Modena were announced vacant at the end of January. 


THE new edition of Pritzel’s “ Thesanrus” will be edited by 
Prof, Jessen. 


Pror. STEFANO DE’ Rossi has just started in Rome a Breie- 
tino dd Vulcans. The learned geologist has undertaken to 
chronicle and to comment upon all the volcamic phenomena 
which are observed in Italy and the surrounding islands. Two 
paits of the periodical have been published, giving details of 
every commoton felt during 1873. The ground was in moch 
activity that Prof. Stefano de’ Rossi has been able to report more 
than three hundred separate phenomena, The mean number of 
seismic commotions in the whole Peninsula is almost one daily, 


AN aeronautical experiment of great importance took place on 
March 22. The balcon ‘‘ Etoile Polaire” was sent up mith 
two acronauts, M. Sivel and Croce-Spinelll, to teat if the respi- 
ration of an air rich in oxygen would enable observers to reach 
a high level without being suffocated by the rarity of the sur- 
rounding medium. The experiment was suggested by M. W, 
de Fonyiellein his “Science en Ballon,” and an apparatus was 
constructed by M. Paul Bert, Professor at the Sorbonne, 
and a Member of the National Assembly. The ‘‘ Etoile Polaire”’ 
started at 11,40 A.M. from the La Villette gasworks, and at 
12,4 P.M. had reached 5,000 metres. The temperature, which 
was + 13°C. on the ground, had nmk to — 10°C. M. Croce- 
Spinel was almost sffocated, but by using the oxygenised-air 
iespimtor he recovered. His pulse, which was beating 86 on 
the ground, was beating 140, and with the respirator 120 only. 
These experiments were conducted from 12.4 to 1.30 P.aL, when 
the balloon had reached 7,400 metres, where the thermometer 
snk to — 24°. No observation was taken during the descent, 
which took place at 212 P.M. at Bar-sur-Seine, 120 miles 
from Paris. On landing, the temperature was + 17°. M. 
Croce-Spinelli had with him a little hand spectroscope sup- 
plied by M. Janssen. He states that all the aqueous lines belong- 
ing to the vapour had disappeared, and that the solar rays D and 
F were growing very dark. When not using the 1espirator the 
sky seemed quite dark, but the blue colonr was restored when 
respiring oxygenised alr. The measurement of the balloon was 
2,800 cubic metres, It was elevated with 1,650 metres of lighting 
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gas, carrying with it 380 ballast, of which no more than 40 were 
ER Aae teeny, soo i, The altitude is ngher than 
any French acronaut-has reached up to the present time, but Mr. 
Giaisher, without the help of any oxygeriised air, navigated 
the atmosphere on several occasions to that distance from the sea- 
level—es on August, 28, 1862, April 18, 1863, June. 26, 1863, 
čo He had no feeling of suffocation except when he reached 
10,000 metres on September §, 1862,. It is to be supposed that 
the method, although ,¢fficacious, is not required except at 
higher-level or for the ‘purpose of ingressing the comforts of aerial 
trayellers. It is very probable that it is.useless to keep several 
mixtures and that pure oxygen is better as belng more efficacious 
and Jess bulky. 


* Teas year's International’ Exhibition at South Kensington 
opens next Monday. 


ie tag nuit ode EE E aro Gaines ae 
Physicians of London, held ón March 30, Sir George Burrows, 
F.R.S., was re-elected President of the-College. 
ASTRONOMERS will be interested to learn that among the 
numerous able men whom the ‘President of the republic of 
Ecuador has gathered’ to that city in’ order to develop the 
University of Quito, theie-has appeared one, Father Menten, 
whose interest in astronoiny has been such as promises to settlo 
the long-mooted question as to an observatory in that city. 
Menten has nofr returned to Quito laden with a portion of the 
instrumental outfit that he was ordered to secure at Munich. 
Among the apparatus is a six-inch meridian circle. Father 
Menten was for some time a pupil of the eminent Arge- 
lander. 


z ir at Asda fli ha aod E 
subject for its prize essay‘ for 1875 +The Telation of Heat to 


infuence of solar hegt on the evolution of plants. 


IT has been proposed to hold a fungus show in Scotland; a 
preliminary meeting ia fo be held in Marischal College; Aber- 
deen, on April 14. 

Mr. J.-C. MELLIS, late Commissioner of Crown Property at 
St. Helene, announces as in the press 2 work on the.geology, 
fauna, flora, and meteorology. of St. Helena. Separated so far 
as the island is from any mainland, and showing no trace of any 
“former connection with a continent, there aro many questions of 
interest as to the origm of its flora and fama. This work is 
stated to be based.on Mr, MURS: E Obes aena he 
promises to be of great valne. . 


Mr. Watson. has brought ‘to England’ series of palntings 
by a Japanese artist “illustrating some of the customs of the 
Ainos, who inhabit the island of Yezo, or Semo as jt is some- 
times spelt, north of Niphon. Not much is known of the Ainoe, 
Dut they are regarded, as the aborigines of Yezo, who haye been 
driven inland by,the fringe of Japanete setileinents all round the 
coast. The first of the series is said to represent the traditional 
origin of the race, A woman is in a cave weeping, and a dog is 
carrying to her a red flower, apparently a rose. It does not, 
however, appear to be known what this symbolises. A coloured 
drawing of a male Aino executed with great care ahd regard to 
defail, shows bows and arrows of native make and a sword of 
Japaneso manufacture. A cord is worn round the head to help 
to form a support for a weight, as they never carry burdens on 
thelr backs. The portrait of a female shows the broad tattooing 
round the upper and lower lip and on the arms, as the sign of 
marriage. Both the male and female woar carcings, which is a 
contrast to the Japancse, who never wear personal ornaments. 


The ron G ua Mind at alge A ua Te ‘in 
the views of the interior of the dwellings all cooking utensils 
have thelr Japanese names written against them by the artist, so 
that tacir use may be known though their shape is not familiar. 
Some of the series illustrate whale harpooning, which is dons 
with a two-pronged harpoon, and many are devoted to tha fes- 
tival of the bear, After killing a bear they appear to sit round 
E in state solemnity, as if worshipping it and offering it food, and 
drink. -Dresses of many colours are worn, and the bear is deco- 
rated. Their commerce is represented as the collecting of sx- 
weed, drying it, packing it in bundles and selling these by weight 
to Japanese. The drawings of tho articles used for food, lami- 
narig, craba, holothuria, cuttle-fish, &c., are drawn with great 
detail and delicacy of colouring, . 

THe first volume of ‘‘Repertorium annuum Literature Bota- 


nice Pealodico,” has appeared, publahed at Harlem under the - 


editarship of Van Bemmalen. It profemes to give an account, 
for ths year, of all botanical papers read ın full or in abstract 
befors Societies, and also to notice memoirs and communications 
to Sccieties. r =r 


Da. L. JUST, Professor of Agricultural Chemistry in the Poly: 
technic School at Carlsryhe, has just published, with the co-ope- 
ration of several distinguished men of science, an Annual of 
Botary, intended to form a complete record of all botanical 
works published during the year. 

THe Bureau des Longitudes is no longer connected with the 
Natinnal Observatory of Paris. It is to have its own budget, 
library, anta public building will be arranged for its private 
use. The most influenhal member and president is M. Faye, 
whos making a public appeal to French astronomers asking 
them to devote themselves to the spectroscopic obeervations of the > 
sun. s . > a 

Mr. W. S. CLARK, president of the Massachusetts Agricul- 
twal College, publishes a lecture On the Circulation of Sap in 
Plants, containing a great amount of information as to our know- 
ledge of the subject, and a number of tables and diagrams to 
illustrate the maximum and minimum pressures of the sap in 
different trees, Mr. Clark maintains, in opposinon to some 
recent statements, that there is a flow of crude sap upwards in the 
wood, and a flow of organisable material essential to the life of 
the plant proceeding from the leaf to the root through the bark 
and cambium layer, from which, the growth of the season is 
formed, 

Tue annual révnion of the Sociétés Si panies da Dii 
ments of France, will take place at the Sorbonne from April 8 
to IL 

CE every year French astronomers hold a general 
meeting at the office of the Minister for Public Instructlon. It 
will take place this year in the beginning of April. 

FRENCH officers belonging to the general staff are regularly 
attending the observatory to be trained in astronomy. A 
special building has been constructed for-their use by M. 

er. ; 

De. HYRTI, the eminent Professor of Anatomy in the 
Univernty of Vienna, delivered his final lecture on March 16, 
and took leave of his class. In the afternoon he met an asem- 
blage of more than three thousand pupils and friends, who pre- 
sented him with addresses and other expressions of esteem, which 
were feelingly acknowledged by him. 

TEX additions to the Zoological Sockety’s Gardens during the 
past week Include two Laughing Kingfishers (Dacale gigantes) 
from Australia, presented by Mr. J. Hayward; a White-necked 
Crow (Corvus scapulatus) from the Gold Coast, West Africa, 
presented by Capt. E. Whitehead, 42nd Highlanders; an Eland 
(Orecs canna}, born in the Gardens ; two Yellow-headed Conures 
(Consens ndaya) from south-east Bradl, purchased, 
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CELESTIAL CHEMISTRY * 


am y 
have now through as briefly asI can to doit, 
the principal points in chemistry and the ipal points in 
spectrum analysis with which we have to deal we are 


js the chemical. and apes oer stod 
of differences atoms and molecules. Shae 
apply theae two lines of thought to a consideration of 
what T have called Celestial Chemistry. 
In the first place, how is the study of Celestial Chemistry 
carried on? To answer this question I will you an idea of 
tho wey ia whidi the spectrums, is add to the tel 
We; of course, require a spectroscope in order to bring into play 
refraction or diffraction, and we f 


t6 Bad Posies: delicato object which shines Ir thie iicp 

You will an idea of the enormous q light col- 
lected instrument, when I tell you that diameter of 
the of the is lesa than a of ah inch, and that the 
diameter of the object-glass of this telescope is 25 inches, and 
that the quantity of light utilised depends upon of 
the diameters. Of course, when we have to deal with feeble 


celestial objects 1 


they also, as 
they have atmospheres, and m 
this way. What we hare to do 16 te mian ID ee a Jast gaia 
outline, in order to study this Celestial Chemistry is, to 
attention to those bodies which shine by their own light. 
if yog think the matter ofer fot € minnie yon. wil ses 
the first place 
and Mater, which sin by 


comet, or meteor, the light which we get fiom « star is not the 
initial t, but a difference ight; a great deal of the 
radiated been stopped by the atmosphere of the star, 
that in the case of a sun, by of course I mean a star—our 
sun being merely the star which is nearest to us—although it 
shines by its own light, we a diference ligit whila wor g=! 
what we call the total from the first A 





Fa 
2, 


years ; and I may add that several other comets have been 
oheerrer since, with the indication that thelr spectra are toa 
very large extent, if not absolutely, the same; so that we may 





Fic, 1.—Head and Envelopes of a Comet 


sey there is a probability that, in the case of some of the comets 
út all evinin wo are dealing witha clas of bodies in which a 
compound of carbon is concerned, or if not that, that the mole-’ 


substances which give us such 
Closely connected with 


comets 





= 


ctrum of Winnecke's comot , 
in olre œl (H 


pe 
poctrum of carbon 


m of Droreven’s camet , n, $ 


mokfant git; 4, S 
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earth, and this bemg so, we can chemically examine them as hanst Mie bodies in space which shins. by ee omn ae 
easly as substances which have consolidated here. These bodies t not being subsequently absorbed by an atmosphere 
tnay bè rooghly divided Isto iron moteoritad rar a pa ea E E abe T T 
roughly again into meteorites which contain elenientary ee ena ia u 
molecules, and others which contam compound mole- | which summarises in a convenient way a deal of the 
cules, that is, mixtures of metals with the motalloids. work which has been very carefully done by Father Secchi of 
The observations of the- spectra ‘of nebula we owe mainly to | Roma, IJ shall have to refer to several other diagrams after- 
Mr. H a distinguished Sbserven woo has grén manay s mt paramet, ena 
vay attention to this of inquiry. One thing we 
know for certain about the nebulæ® from these observations is pe in the diagram are the spec of various sam 
this: we are dealing either with gases alone or with solids bang- at once seo that there is a between those 
-about in gases, and one of the brighi lines which we observe A cee es ng os ee 
us 


ut 
that we aro dealing with hydrogen gas ;'so that the same | tween some of them, In the first place, you have an extreme 
of i : us that pro- simpli in some case and complcaion in the other Bat 





Fria, 4.— Ring nebala in Lyra, with ua spectrum. 

you see, also, that the question of smplicity and com 

; tion is zot ihe only eion, that ia; a merely de- 

bably in some cases we are dealing with a compomd of carbon, | gree; 2 df will 

tells us that we are chiefly dealing, in the case of nebule, not R ann eee Gn ae ee 
with a compound of carbon or with a compound of anything, bat | of c Herculis and Sirius, 

with a true element—hydrogen. Ei i P Keener a it has been made in no 

you see, iss step ; a very few years ago | labe-atory, deals no metalloids or no com- 

Ben coe rapa almost to think tr T aen pat before Jou toe the earth, is as good a diagram 

Nain what T mean by the channelled 

the,metalloids as opposed to the line 


YAA NAE E E 
-A a 
E ee : 











Fic. 4 —Yanous Sto lar boectra (Secchi). 


3 Bearing ii mind the great simplicity paa o metsis and the metalloids. ‘There is the channelled space spec- 
o 


a Lyne and Sirius, and the groater complexity of the trum of the star a Herculis; pairs of 
Tal bese oes at mld ah ie “es the ttar a Ononis ; and there ıs the ` kigeni 
kind between the ie eee a of a star in the constellation of the ae these 


divido allt tar lsh thing in the etree whlch wo hare cases you will see we are dealing, not the first class in 
bbaerred; into o three clases. been done which have simple spectre, but with tho second third 
strengthen what mc: ee $ aa 
Let me I have to showing rather Ncw let me contrast ‘on another! diagram the spectra of t 
more elaborate drawings of three stars y to these diff w 
rent classes. You will now see theimportancool the considerations | contrast the of Sirtus with the spectrum of the star in 
which I have bronght before you regarding the spectra of the Orion, to I have already referred. In the spectram of 





Situs observe—for this is a very important polnt—the extreme 
{Hickhess of the lines, which are the lines due to hydrogen, and 
éonitraét “the thickness of these lines and the simplicity of the 
üm with the thinness and great number of the lines in the 
in Orion, and the compleatty of its spectrum ; and remem 
Fea oat Bae ties are on the same scale, let me 
sabut that all the lines w ety E eke 
spectrum of Sirius, are altogether wanting in the spectrum of the 
tar iù Orion. 
E L kope T liave convinced Joa.. by. by the sight of these dis- 
bservations on which they are based 


0” be tage ve lave bn He dare PGA genie pricier 
(Gent kinds of absorption of light going on in the atm a 


RI 





SUN 







sun is, after all, our sun, merely for the reason that it is the nearest 
star; ang" therefote ft is cl OTOT al Wo Diett. eee 
with g liko the attention that it deite, bearing 

mind its'ċòinparative néarness to ‘us, we ought fò et et 
out of thé siin a great number òf facts which’ help a the 
better t y ubidetstand thd various appearances in al he diferent 
san 

I need not sa that a great deal of non has been 
taken to unders an bo its pbc and eva ia 


1 to pa 
chemical Settee; and if you 
fore tnd of three ‘considerations havi 
which habe i a a petting o of cohsiderable i e iniportatiee 
Chemistry.” = 
Á 


ilid me, ‘I will 
Teferedoð to the smn, 


ance upon Celestial 


Ee mm 
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of those stars. We bave an absorption which we ma call e 
simple absorption,’ se that the lines are few in number; we 
have an absorption ra het hind, but different m degree, 
Which we may: cail icated, seemg that the lines are stl 
lines, bat thet th ey are very much increased in number. And, 





again, in the class we bare an absorption of a different 
kind altogether ; instead of ha an absorption of lines we 
have an abiorption of bende I shall venture to call a 
metalloldal absorption. j 


Of course if we were merely limited to the spectrum of these dis- 
terit atára, in ypite of theenormons skilland carewhich Mr. Huggins - 
and Father 





Fia, 6 —Tho Three Clesses of Stars (Secchi). G Og 





pg 


ecchi have brought to bear mpan this 
probably shouldnever govery much further; but you know that the 


POLLUX 
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f iii 









Second Class. 


Third Clu, 


In the first place, let me call your attention to the sun as we 
geo it A We sec’ that on the sun there me spots, and 
that on the lımb there is a dimming ; oe a 
limb and of the spots being due to the 
atmosphere which is at work, as I have ytd youn the 
case of the stars, and which tha atare. daa clam froti 
the comets, meteors, and the nebula. 

Next consider the sun as it is seen in an eclipee. Somo of 
you may be supred to loarn that the sun, af we see it every 
day, is not by any means the whole san, but only, so to speak, 
the kernel of an enormous mass of ext for thou- 
sands and tens of thousands of miles around the visible sun. 

Now in an eclipse, when all the sun ordinarily vinble is hidden, 








Fu, 7 —5Spectra of a Ononis and Sirius (Secciu) In the spectum of a Onions the hnghtnes of the spectrom a represented by the height 


we indications of a bright something extending to same 
uf distance abore the vile rine On this point I may special]. 
attentonto s pho h taken in the cpa oF Tia ar 
Syracuse, in which, e the dark moon which is the 
in sat there oade (he oie mia Gt we 
kow to be dus to the sun is ed. 
lnk photograph taken in India in the year 1871, under some- 
what different conditions, we were fortunate to record 
great deal more of the sun's surroundings. this, sur- 


wounding the dark moon, we have an immense mass of some- 


thing not toa considerable 
a extending very distance 


Now, by studying these phenomena in the case of the sun, of 
course we are stud in the case of every star ; and 
what do we find? c fnd, m case of the sun, that sure 
rounding the vimble sun there extends to a very conmderable 
distance an atmosphere of an element that we have not here, and 
which is probably ter than hydrogen. Immersed m this, 
and therefore ex to e smaller distance from the sun, 
is another envelope, which has been called the chromosphere, 
consisting, in the main, of hydrogen. The brightest part of 
this lies close to the sun, This region is excessrvely 
bright—so bright, that by a certain method it can be seen mith- 
out any eclipse whatever. Immened in this hydrogen and 


e 
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therefore -still nearer ‘the sun there is an enormous quantity of 
vapours of the different elements existing in the sm, in what we 
may term 2 layer, and it is to the absorption of the 
elements in this layer that the sbeorption of the sunlight, and 
therefore, so to speak, the creation of the spectrum of the sua, is 
in the main due. 
I will now direct your attention to two photographs of the solar 
tad reminding yon that the complerity of a pectrain 
a n Wie la ct devine upon the pressnre at 
which the vapours of those elements exist in the atmosphere of 
any star, you will gather from these photographs a pretty good 
idea of the extreme complexity of the sun's reversing layer to 
mney T have reterel STOR gate 
In a phot of any part sun's f 
fe ue eee N E ea es bra eaten 
which is at work doing that particular pert of the absorption 
is concemed, but aleg oyen, so toe the qnantity of thit mib- 
mance la concemed ; becinse Dot odiy wi a certrin substance 
absorb particular waves of light, but it absorb many waves, 
all, according to the quantity of that 
substance in the egyelope the sun. ow there 
is a great deal of calcium in the sun, an peas ees toad 
lines of the calcium are very thick, the absorption lines of the 
other metals which do not exist in such grèat quantities in the sun 
very much,thinner, : ‘ 
bronght before you these various points connected 





Be 
anis oak tao eae: so far as its physical consutution goes, let 
‘ hemical 


ns consider what is the constitution of the sun. 

TI have already told you that surrounding the sun is an anye- 
of hydrogen, and of a new element, 
is a region of vapours of great com- 
least one new element. This regio 


aluminum, copper, zinc, barium, cobalt, and so on, 
eat elo wo have had reason to suppose thet same six or 
seren new claments must be added to the list—potassinm, lead, 


f 
Ë 
: 
Ë 
3 
E 
B 


“comb weight” we find thet the arrangement of thess 
_ layers the sun follows the vapour densities of the various 
substances eather absolutely or very closely. 

This then is the verdict of the prism with regard to the chemi- 
cal constitutlor® of the sun, the nearest star that we can at; 
and I think you will acknowledge that if the pnsm done 
nothing else ıt would have done good work. But I think it has 
done very much more, becanse it has enabled us not only to 
chronicle those things as existing in the sun, but in connection 
with the other facts which I heve already brought before you it 
has enabled us to place the sun in its proper position amongst 
the stars. For instance, I kavo already called attention to 
the first, second, and third classes of stars. the sun in the 
first, the second, or the third class? Does its spectrum contain few 
or many lines? or are there channelled spaces or bands? Its spec- 
trum is not excessively smple ; there are no channelled spaces 
or bands ; and theretore the sun is to be placed in the second 
class of stars, Can we then go beyond this chronicle of facts, 
which I am afraid some of you may have considered rather 

? 

ou know that what scientific man has to doin any research 
is not merely to add fact to fact, and to go blindi jooking afis 
facts i ive of order. What he has to do he has ac- 
cumulated a certain number of facts is, to try whether it is pos- 
sible to arrange them in order. If you wish to get a law ont of 
any accomulanon of facts ın physica, in chemistry, or astronomy, 

must first get your facts into order or you will never do it. 

there any ble order into which we can gioup these various 
facts to which I have referred? I venture to think there is, ~ 

Call to mind the three classes of stars. Is there any other physical 

ity tacked on to those differences? Yes. Tho stars with the 


J» 
order with the channelled space y 
and if it be fair to assume that the star'which is the bnghtest ıs 
on the whole the hottest, and I think it {s fair to say so, if you 
take all other things as equal, then you come to a 
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of this kind, that the brightest and hottest stars in the heavens 
hcre the simplest spectra, and the.dimmest, reddest, coldest stars 
have a entirely different. -If this be so, can we connect 
these facts?- I think so. Grant these facts (and the future alone 
will show Ue A a is ane We 
may group them a. er by sup that in the stars 
fie aad second ee ee forces ae 
which, from considerations which I have not fme to bring before 
you now, we can imagine to be infinitely higher, or at least con- 
siderably higher, than any di force that we can got 
here even with the electric spark. you imagine in there 
can ef once foup n't working hyplion altho Paea whi T 


can at once group in a 
a sunple way; and let me add 
great evidence of truth. 
est possible temperatmre—here 
I use the word temperature for want of a better—of a star 
you have work done m continuation of the work done in terres- 
triel furnaces, that is to say, if instead of having 63 elements 
which we heve here with our furnaces, there 1s a much smaller 
number, taking into consideration the increase of temperature, 
por will seo ai gace thet the brightest and hottest star in the 
veas should have the simplest becanse there you 
have the fewest elements, that coldest, reddest, dimmest 
ster should have a spectrum mdicating metalloids and com- 
pounds because you have there a low temperature, at which the 
metals do not exist in combinaton. And if you think 
this matter over you will see that this on of a 
higher temperature giving us a simpler condition of what we with 
our paltry temperatures call chemical elements, instead of making 








n ~ 
: Fig 8&—The Corona (Indin@&clipas, 1871), 


these ‘stellar spectra complicated, difficult to recollect and to 
understand, puts them all in one line easly to be grasped, and a 
line which I venture to think is somewhat coincident with the 
probabilities of the case. 

Does the work stop there? Has it no to say to comets 
and meteorites ? ae egala it a to ask. The 
beautiful hypothesis of which is accepted by all 
astronomers, has made it perfectly that a comet 1s nothing 
mote then one of an infintte number of meteors or meteorites, 
or whatever you like to cali them, tra in cometary orbits 
round the sun, and to which the showers of shooting stars are 
due. We know that there is a comet connected with that parti- 
cular meteor swarm which gives us the November meteors, and 
we know that ‘here is another comet connected mith that parti- 
cular meteor swarm which gives us the August meteors ; and we 
assume that in all probability there are millions, or any enormous 
number that you like, of meteors, or meteorites, or shooting stars 
peopling a part or the whole length of that concrete orbit so to 


How is it then thet there is only one comet all that 
infinite number of potenual meteors or meteorites? Here again 
Tam sore that the future will enable the prism to throw an im. 
mense light, and we already have a glimmering. If, for instance, 
qo amame tiat ont of a star ol the second clami, in the 

yer of which there are no metallords, portions of the atmosphere 
are, by forces which we know to be at work, thrown bodily from 
the of the star's attraction into space, those vapours on 
being cooled world give us very much the same kind of chemical 
composition that we getin the well-known mases called iron 
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m composed principally of iron and nickel. While on 
tho other in the case sf siars of the third class, in which dt 
seems excessively probable that we have both metalloids 
and compounds, and very little pure metal, that is to say, metal 
in combination, in the reversing layer, we have also the 
class of silicate meteorites, the origin of which is pos- 
nbly due to such stas in exactly the same way as the origin of 
the iron meteorites would be due to stars of the second class, 

If this be so, then it would seem that 2 comet is simply a 
meteorite which contains something which is volatile at a very 
low temperature, senna the: vapours town to ciemati, 
which are volatle at the lowest temperature, are the hydro- 
carbons. I have already pointed out to you that as far as obeer- 
vations bave gone on comets we have been able to detect nothing 
but the possibility of a spectrum of carbon, or of a compound of 
carbon, 


Here again dimly and darkly the prism is pointing us to a 
possible connechon between all the stars in heaven and all the 
comets and all the meteors which flit through the celestial spaces 
and fall upon our own earth. 

I have already referred to the verdict of the prism m connection 
with the nebule, and there can be very little doubt, I think, that 
. before the world is very much older the prism will also be per- 
fectly com to connect nebulee with stars as it may biy 
have y connected comets and meteors with them ; but 
point certainly is at one of great difficulty, and ft is a dif- 
culty which no t of science will care to get out of, since 
in matters of this kind a difficulty is a matter of the highest im- 

showing you as it does that part of the field of nature 
which most study. 

I quite feel that this enormous subject, which modern science 
ie opening mye cae thie importagce of which i so and the 
interest In which is so eral that I am sorry that the task of 
talking about it has not fallen upon the of one who is 
more cempetent to do it than I am. I hope, however, that 
feeble as my advocacy may have been, you are prepared to agree 
that the time will come when Celestial Chemistry, as ed 
by means of the prism, will be acknowledged to be one of the 
moet important branches of modern pcience. 

J. Norman LockyrERr 


SCIENTIFIC SERIALS 


i by Me Toan On Ati 
E Ea U reer ct hat in thi 
direction ; the author describing his own methód, in which a 
mixture ot g.per cent clay and 95 per cent. coal-dust, moistened 
with milk e, is moulded into 


oval lumps, which are then 
bathed in a wat fing liquid (rosin disso in crnde ben- 
zine) and dried. ith 14 men only, a production of 150 tons 


attained.—Prof. Houston an- 


potasu N (under certain conditions). This new modi- 
cation retams for an indefinite time, 


even when to tem calderei tele ae 


ee o ordinary phorphoru Se which it also differs 
. in its non-oxidation on to air, and, consequently, its not 

ing m the dark.—Mr. Ch h describes the construc- 
tion of the Detroit River Tunnel; and Prof. Thurston has 2 
note relative to the estmmation of the chemical value of coals con- 
taining large quantities of ash,—Among the ‘‘ Items and Novel- 
ties,” it is stated that Prof. Thurston has gone very carefully into 
the subject of a scheme published a. Chesebro for 
keeping canals dpen in winter by the water. e pro- 
~ fessor’s calculations are given, and he finally arrives at an esti- 
mate of 5,412,500 dols. as the first cost of apparatus for a canal 
yema 70 feet deep, in the latitnde of Central New 

ork ; and 1,670,200 dols. for the maintenance per annum, 
He thinks the scheme deserving of investigation. 


lows :—-When a spot ts umbra concentric with penum- 
fe shes ees Bee era is seen near the sun’s limb, the 


umbra becomes excentric, and the depth of the umbra # will 
be given by the formula »’ = i when « is the excentricity 
position. of the spot from the 
t steady, # should remain constant as a 
with it « "ihis however I found “sok to bathe ‘case, 
for # gradually increases as the gets from the limb, showing 
it was raised by refraction at the limb, and therefore this 
in the value of 9’ gives 2 measure of the mm’s refraction. 
same anthor also contributes a paper on the effect of the atmo- 
of Venus in the transit over the mm, and he recommends 
examination of its balan pide with the for ab- 
~bands.—J. Hi ie cee or eats 
for itude of lagew.—}. Palisa gives a numb:r of 
ring-micrometer observations on the mimor planets and a few 
comets, —Dr. Holetechek gives the position of some seventy com- 
parison-stars for planets and comets.—E. St ives a Hst of 
ten new nebule di and observed at ; all seem 
excessively small. The elements 8f the new comet are given by 
Wilhelm as follows :— 





i= 52°29 523 
log. g = 8591600 rae 

Memorie della Sec. degli Spectrescopesti Italiast, Oct, and Nov. 
1873.—-These numbers contain an interesting papar P. Rosa, 
assistant at tho Observatory at Rome, on the variability of the 
sun’s diameter. He discneses the observations at Greenwich 


spots. The agreement of these two curves is not very strong, 
but on his constructing secondary curves from every fourth year 
of these primary curves, beginning-with any year, the resemblance 
Eae E N beso Mek Alber gy sei 
in diameter of the sun for each month, taking 

for each curve. These show two maxima 
, and two minima in January and June. 
examining the curve of variation in diameter, a marked 
minimum occurs about the year 1792. The author sets forth a 
theory to account for this variation, that smcesa comet, when at 
its on, throws off large quantities of matter, so the sm 
when at its periastre may throw off matter and become reduced 
in, size, and rf such is the case its periastre happened in 1792,— 
G. Lorenzoni contributes papers on observations on the chromo- 


sphere, and on o ing contacts in of the sun with the 
—G. de observations on solar spots in 
Sevtenber, October, and November 1873, made at Palermo, 


giving a mean of about'ten spots a day.—Prof. Young gives a 
note on the use of M. Rutherford’s gratings in the place of prims 
tor the spectroscope. 
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e a a be allowing i 
voltaic current 


being attached to two hori- 


zontal cross wires of copper. 

. One the two vertical wires towards 
the vertical face of the one pole of the h placed 
magnet, and at equal distances from it, so that the two down- 
ward currents in them might be y acted by the 
downward and upward pan Sapedively of the corrents 


which circulated round magnet-pole, the one was strongly 
bent towardsand the other from the pole, as was, of course, 
expected ; bat not the least sign of alteration of relative tempe- 
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'rature of the two wires could be. thereby proving thet 
not even a smalt p ion of the ‘current was repulsed from 

repelled or drawn into the attracted one, as would 
haye occurred the.attraction and repulsion taken place, even 
to'a moderate degree, between the currents themselves ; and I 


therefore conclude’ that the attractions and repulsions of dactric 


conducters art net exerted between the currents thenieioes, but. 


a, 


bereon the conveying them. 

aaa youre unig enti v 

is considered in connection with 

, and with the molecular changes 

Geeta! dace een mM. 
produces an electfic 


pe seer valde Harb set pf a = gh agi ta 
each other. In iron it is shown also 
“ee torman, a pheomendh T hive found and recently made 


eoo current. De le Rive 
Wa 


a ar electric current, emits, as long as the éurrent lasts, a different 
ap eed when stuck and we know it. also: exhibini cmm. 
The pea op properties of glass and other 
regard to polacised light discovered by Faraday-elso continue as 
asthe current. A rod òf iron also remains twisted as 

transmits’ and is encircled 


premarin it; and especially aa paa 

of electró-torsi In the latter, example an upward current 

duces ‘e reverse otk of tyit ta: downward cas, ant a 
Niel ae aa ba torsion to a left- 

` handed one; and the two latter aro ti in an ce 

the former. Ax each of these fonr torsions is an outward mani 

-> festation of the collectrre resalt of internal molecular digtefhance, 

> and possesses different properties, these four cases prove the ex- 

istence of four“distmct mi movements and four correspond- 

ing directions of structure ; and the phenomena altogether are of 

character: 


the most definite 

.. -Asan electric current imps a definite diréction of molecular 
* - structure to bodies, and as attractions and of elec- 

* tric wires are between the wires themselyes-and not between the 

currents, repulsion instead of attraction must be due to aiference 

a Erari of structure produced by difference of direction of 


currents. 
Although the Aniptrean theary has rendered immense seryice* 


to magnetic science, and agrees admirably with all the pheno- 
mena of electro-m tic 
in some respects defective Dit teats that magnetism is Hue to 
eao ble eetere E CERET ons 
uniform direction round the molecules of the iron; but there is 
no known' instance of electric currents being maintained without 


fee of power a and in ets there is no source of 
power ; electric currents also Cenanta hoat, but a magnet is not 
a heated body. 


I, aa enban ew ak a at- 
traction and repulnon of magnets are due, not to continuously 


electric currents, but (as in electric wires) to definite. 


comes more perfect. Tt wold leo apres with the fact that ifon 
and stoel have the power of retalnmg both magnetism and the 
ee ee 
them have ceased. 


bog ne 


‘bat only an at far sto 


attraction, repuision, and motion, jt is .|° 


Tt 


like a ‘‘ ratchet,” and termed ‘‘ coercive po 


then,-Hke any other conductor of s 
ee oe ce oe 
*don-resistance. 


oe eee Sey 
-capacity of being acted apon by Anke gov and any 


ferrugmous or not, which 
city; and in accordance tis we tnd the a cal tg 
whilst ore 


(a silicate of alumina) possesses perty, 
pended, of pntag mort sad eth byt ene 
terestrial magnetiam, ‘and one of stannlis’ ake a 
east and west under the same conditions. 
“Geological Society, March bi a Brice, ERS. 
in the chalr.— The following communications werd 
Wrullle Thoma and’ h axisting between the” 
omson and the Pprischocchinsda McCoy, 
a this paper Ihe aithor referred ii kae he pigs 
of the Caloerié and Plermasona 
yee thereon ant ally to those in which ey ibproici 
us Lchimethuria S.-P. Woodward, 
ieee Prot Wyrille Thomson to include these three forms in Hid 
remarked that 






Hall, to o plimne deee 
McCoy pro to call Penschoechinid#, and w. 
is characterised b aan Ob ese Haa thres aed of 
in the inter- areas. As there is no overlappi 
plates in the other genera referred to this 
types of structure. ‘fhe author-then discussed 


pnt fair wita the overlapping plates in Archesciderts, 
the fragmentary condition in which the ania that ice a > 


genus Phormoscma, 
Jerks thio author described an Inoresse În the 
plates in the ambnlacra, and he indicated 
choechinidie, difer. from the leter Echini by. 
number of in the ocular and 
On the 


by ee Calaway: 
t green, micaceous shales dipping south-east 


on near which are D 
Sie in ths Gaill arvey lat te tga thee Ene 
‘and other fossils which induced these Shineton 
shales as belonging. to the Lower Tie series- He 


scrjbed_ as, new ee ee E, C; 
anguhrrons, Plaiypeltis croft, Conophrys. salopiensis ts Ae 
cuspidara, Danan pep Mahina aiai, and A 
Hiucata, The author regarded these as the équi 
beds containing Dictyonema, foma near Se at Pedwar- 
7 An gical Institute, March 24. Prot | 
F.R.S . president, in the chair.—The President 
daona an sae The with E bones : 
7, Wastaken u! Mor oreiro an on cam. 
mich ied bem decried tm the a f Bh troops. 
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such a renk in his tribe as entitled him to the honours that were 
tions and detailed measurementn—A paper was read by Réy. 
Dunbar L Heath, On the in and Development of the Men- 
.tal Function in Man, He thought that in the ordinary view the 


imaged, not as being the tentre, Batt 
explained mental growth 


of brain, form of skull, &c., 
bitahed fact that in primitivo races the hair of women approd- 
mates more closely to that of man than obtains in a higher stato 
of clyiHsation, But it ha been ad 


ari il yet 


which is a moral 


` Physical Society, March 21.—Dr. J. H. Gladstone, F.R.S., 
in the chair—T. H Fleming, read a On the new 


contact-theory of the Galvanic Cell. After the most 
recent views the contact and theories, Mr. 
Fleming exhibited the action of his new in which metallic 
contact of disadmilar metals is completely The battery. 
consisted of thirty test-tubes of dilate nitric 


alternating 
the game mmber of tubes of sodium pentesulphide, all well in- 
mulated. Bent strips of altarmiato rome Divs ea 
neighbouring tubes, By this device the poles dre of the 
same motal. On with a coarse galvanometer, the needle 


peat apa pig age was shown: to increase regularig with tho 


ciple npon which the actlon 
is positive to ; in the sulphide itis negative. Mr. Fleming 
further showed how by ming the singlo fud nittio acid and the 
o metal fron, a similar bettery could be constructed, pro- 
one-half of each iron strip was ee In this 
form also no metallic contacts occurred.—. .- Guthrie 
i the distribution of a current of 


from east to west. This was 


poles. i ; 
Bomid seonduda peo G. C. Foster, Dr. Wright, and Dr. 
ono took part in the discussion of the communications. 
Royal Horticultural Society, March 18.—Sclentific Com- 
mittee. Dr. Hooker, P.R.8., in the chalr.—The Rev. M. J. 


Berkeley for exhibition- Montagne’s original dra of 
Artetregus. He pointed ont that this was only the in 
while Vobsdedle, with which Mr. W. G. Smith had 


diameter, 
supposed it might be Identical was from piy tó xvy ach in dis- 


had‘aleo toand a species of Ariatrepgus, 
of this he showed a He also remarked that's 
the resting spore of Prrewegerd infat@as Wasa 
- It was to that, as rood, had 
presented to Prof. de Bary to the whole subject, that 


Daphne 
and the opinion of the Committee was requested upon 
f. Westwood sald that as the young loaves of the 
were entirely free from acari or the ‘young larve of 


form exudation af,insect the Botanic Garden at 
Cape Town. Prof. Wi stated thet the insect the 
Acacia was quite new to him, and was closely allied to Cho. 


places covered with minute larve, differmg in form from the 
ordinary larvee of the Coccide. -> 
General M —Mr. H. Little inthe chair.—The Rev. M. 
J, Bekele called. attenian: to. poda in tho gardens of 
. W. Terry, of Vanilla t hes fruited this year 
abundantly in the Victoria house at ) ; a charming specimen 
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rino does bleaching lose in a given time?” and 
-also to the further one, Poa wit a poe say con- 
taining 32 cent. of retain its strength better R 


s . 
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“Mr, Thomas Mechan detailed at the discoveries of Dr, 
Engelmann and Prof. Riley in reg 

-Yucca by the ald of a small ht moth, Prossa yuccaselia'o€ 
Riley, and observed that in thi region the, fertilisation was 
effected by this msect every year.. In the M o£ 

- Colorado in 1871, he saw the Yucca ang usti~ols creymiere 
seeding in great abundance ; pat in his journey in' 1873 saw 
not n solitary seed-vessel iù of ths ts, and hò suggested. 







by which could not make use of food, the yellow tint was 

generally exhitated in the leaves of plants. The similarity of 
e ces suggesting, he examined 

enveloped by the mycelia of-a which destroyed 

the young fibres as fast as thoy were He had sup. 

it was one of the small microscopic forms of fungi; but . 

m October of the t year the mycelia developed into a 

e brown agaric with a pil abont two inches broad, but the exact 

species of which he could not pontrvely determine. 

Dec, 9.—Mr, Vaux, vice-president, 4 

on of the Coma in Asclepicdacee Mr. Thomas Mochan 


in asclepiadaceous plants was of course well understood, he 


ee maato ne who bad placed on record any observation in dust.— on the formation of su 
` regard to the suddenness o the expangion after the seed left the of lime, by M. J. Kolb,—On the systems of alge 
capeale, Tt aras indeed so very rapid, thet the common expres- or l, defined by two 


sion of “hke a stroke of Hghtni ” was scarcely an 
thon. It was only with difficulty that the e could follow 
motion. In the seed-vessel each r Tng $ 
` drawn up into a close Hear fascicle ; but on 

r. seed beng relieved from its case, the coma expended into a 
perfect hemisphere. Some .of the heir formed a right angle, 
-and others more or less. acute ones, cach seaming to have its 
fixed place to fall back to. It was generally supposed that these 
‘hairy a simular character 


appendages, and others of a in seeds, by acting upon trichloracetate of urea with phosphoric anhydride 

were for the express purpose of aiding m seed distribution by and also by the action of tri c upon urea, The 

wind ; but he bad fuled in so many instances to see the adyan- same substance was obtained by this t reaction by Tommasi 
that it often seemed as if it were the seed profiting by de- and Meldola in this country in some 

organs, rather than that these were formed Properties of the membrane of © o£ birdy’ by M. U 

for an In the caye of the obest, it did yon.---On 'the rec of the by M 

-seem gs if there were better grounds than s in any other Béchamp.—On the of poten for the 

is -expreasly | distinction of native sc!phi by E. Jannetiar.—Obserya- 


tions on the spermatophores decapod crustacea, by M. Brocchi. 





of the if the. mass of xemeined long in its closely | tional of the in Makent®, by M. E, Haeckel, 
com condition. On Lingula in a Fish of the Susquehanne, | — tal study ucog’ ‘‘ ammoniémie,” by MM. V, Felts 
Prof Leidy. ; and E. Ritter, 
j Panis > * 
Academy of ‘Sciences, March 33.-—M. Bertrand in the į 
chatr,— communications were read :—’ = ve 
study of the- pliénomena of solution; reaction of water CONTENTS Pace 


Mary Sova, 6 2. eee, a itso ea ia Oe aay 
Exruect Vexrearats Faoxa or tux Usrrep STATIS . e... 4B 
Ork Book BEE 6h E DE ys me BIE E eert o i O 


, ? geometrical progression 
when the equivalents of water (#) increase in arithmetical pro- Larrers To Tae EDITOR :— 


—— ; Pare, © Prof. Tait and Mr. Spencec—-Huaneer Srowot . i... go’ 
_ gression, A formula is obained approaching Qe where the ` Spencer vents Str L Newton . . , 00] qx 
- quantity of heat is O and a number near unity, The anthor 7 An Experiment on the Destructive Effect of Hoat upou the Life of 
iaat tho relationship Cetween thas Toone ool the Poet ' a a 7 te ree = 
one obtained by M. Becquerel for the electromotive force of acid Animal Locomotion. rece egy dy i ne = 


and alkalino solutions, viz, = -5p —On an operation of trans- 
fusion of blood ormed by M. Béhier fat. the Hôtel 
Dien : note. by oe Boden On the 2 of the Muscado 
mace and of mace In general, by, H. Bailloo.—On | 
TURE AND DEVELOPMENT OF THE VERTKSRATK SXULL "~ (With - 
IUustrations). 5. . y a te eka: E ae el say or oe ate ee ged 
a tee we we te we ge 

of the differential equat gig ‘Boussinesq:—-On At Cuxumray, I By J. Norwaw Locuree, FRB. (Wit 
: EA a different | ‘Hustvations). .... te ee ee ee ee M 
the law of astonomical attraction on the masses of ths different : ` = 
433 


and particularly on the mass and 
antan a Ge wih Uy Vesa. The per meas DO 
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BRITISH QUADRUPEDS - 


A History of British Quadrupeds. By Thomas Bell, 

F.R.S. Second Edition. (Van Voorst). 

TS excellent work having originally appeared in 

1839, a second edition in 1874 deserves more than 
a passing notice. In a country like onr own, which has been 
well populated for so many centuries, and in which the 
people are increasing at a rate only possible in connec- 
tion with vast strides in our knowledge of sanitary laws, it 
is not difficult to form several deductions with regard to 
the nature of the changes which must be taking place 
in its fauna, together with their ultimate tendencies, As 
time progresses, works on the zoology of our island, now 
not many in number, nor large in size, must dwindle to the 
proportions of those that might be written on a country like 
China, in which by degrees nearly every wild species has 
been exterminated. As there, form after form must die out, 
giving place tothe increase in numbers of the one dominant 
species, man; till in time a history of British quadru- 
peds will be better studied from the works of Hume and 
Lingard than from those of White and Bell. These and 
other considerations make it a question of more than 
ordinary importance what stress is to be laid, in scientific 
investigation, either for the purpose of classification or of 
minute study on the present geographical distribution of 
animals. On all sides we see remarks which show most 
clearly that their authors do not fully realise the true 
bearing of distribution, They think that it is in opposi- 
tion to the Darwinian hypothesis ; that the camel being 
found in Africa and Asia, whilst its only close ally, the 
lama, is a native of the Andes, is a significant fact in 
favour of the doctrine of “special creation,” and the 
tapirs of Sumatra and South America, only, point in the 
same direction. But when we begin to realise how the 
whole fauna of cdùntries. can be and have been wholly 
changed within the extremely brief geologic time of man’s 
existence, and that most palsontalogical evidence ‘is in 
the same direction, it is clear that the stress which must 
be laid on the present distribution of any particular form 
is not so great as might have been imagined from the 
results obtained by earlier workers on the subject. 

The strong predilection of our countrymen for sport 
also makes it highly improbable that any important fresh 
species of terrestrial mammals should be added to our 
fauna, and so we find that Mr. Bells second edition in- 
cludes only a single land animal which is not to be 
found in the first, namely, Sorex pigmaus, the Lesser 
Shrew, the smallest British mammal, with a total length, 
tail included, of less than 2$in. The case is different, 
however, with respect to the aquatic species which -visit 
our shores, The rapid strides made in our knowledge of 
the Cetacea by the excellent researches of Prof. Reinhardt. 
Flower, Turner, and others have considerably increased 
the number of existing genera and species; and this, 
taken in connection with the improvement in our powers 
of identification from the skeleton alone, has added so 
many as ten well-anthenticated species new to our fauna 
The claims of the Greenland and Atlantic Right whales 
are however very feeble, and only a single specimen of 

VoL, x.—No, 232 


Cuvier’s whale, that described by Prof. Tumer from 
Shetland, is known. Amongst the Phocids, also, a speci- 
men obtained by Mr. J. H. Gurney, and identified by Prof. 
Flower, adds the Ringed Seal ; whilst the Hooded Seal 
has been twice obtained from our eastern coast. Several 
changes have also had to be made among the Cheiroptera. 
None have had to be added, but some have been re- 
moved, on account of previous imperfect identification. 
The magnified views of the nose and head of each of our 
native species at the end of the different chapters, when 
taken in connection with the carefully compiled tables 
of measurements, will make it easy for anyone who 
obtains specimens of these rarely seen animals to identify 
them without much labour, ys 

Mr. Bell im this edition of his work has, for several 
reasons, had to avail himself of she assistance of other 
workers in the same subject, for its completion. The 
Cheiroptera an@ Insectivora have been carefully revised 
and brought up to our present state of knowledge by Mr, 
R. F. Tomes; but the latter part of the book, mcluding 
all the new matter on the seals and whales, has been 
undertaken and most efficiently executed by Mr. E. R. 
Alston. This latter gentleman, from his acute discrimi- 
native powers and persevering industry, has made the 
portions of the work which it has been his good fortune to 
superintend the standard literature of the subject on 
which he treats. 

Throughout the book there is an ease and elegance 
of style which is rarely found, now-a-days, in connection 
with the frequently but too dryly stated facts of science. 
This adds an attractiveness to the subject which implants 
and developes an extra charm in the mind of the reader, 
leading him on, by its inherent value, to the perusal of 
page after page, till he has finished*the book, and un- 
consciously acquired an amount of zoological information, 
that, but for the manner in which it is presented to 
him, he would never have taken the trouble to acquire. 
As an example we may quote the description given of the 
wide-spread superstitions and prejudices which exist with 
reference to bats in general. 

We read, “ That the ancient Greek and Roman poets, 
furnished with exaggerated accounts of the animals in- 
festing the remote regions with which their commerce or 
their conquests had made them acquainted, should have 
caught eagerly at those marvellous stories and descrip- 
tions, and rendered them subservient to their fabulous 
but highly imaginative mythology, is not wonderful; and 
it is more than probable that some of the Indian species 
of bats, with their predatory habits, their multitudinous 
numbers, their obscure and mysterious retreats, and the 
strange combination of the character of beast. and bird 
which they were believed to possess, gave to Virgil the 
idea, whith he has so poetically worked out, of the 
Harpies which fell upon the hastily-spread tables of his 
hero and his companions, and polluted whilst they de- 
voured the feast from which they had driven the affnghted 
guests "rather active measures for a Pteropine bat, no 
doubt, but none the less within the limits of human exag- 
getative powers. 

We notice that Mr, Alston, in naming the families of 
the animals of which he writes, uses the termination -idæ 
on all occasions, as in Phocidæ, Balaenopteride, &c. ; 
but in the earlier part of the work, when the generic name 
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from which that of the family is -derived, ends in +a, the 
termination -adz ‘Is employed, so that we find the words, 


’. Ureide, Musteladex, Talpade, &c, With all due defer- 


„ence to Mr, Bell, and in spite of the first line of Lucretius’ 
poem, which commences with “ Ainegdum genetrix,” we 
Pome help feeling that for the sake of uniformity and the 
of the many propounders of scientific names who 

are Sat gor e A a the dead  nguiecs es AE 
. migbt Be, it is better to continue the now nearly uni- 

vernally employed -idet on all occasions. ` 

The illustrations of the species*described: maintain the 
general character of the work, some beifg evidently 
new, as in the case of the deer. Many chapters have a 
picturesque and respectively appropriate sketch as a-con- 
clusion ; and we notice that in thé additional chapters, in- 
stead of fresh sketchgs, there are in their place (we say it 
with regret) views, both in profile and from above, of parts 
of the skeletons of the subjects of the tart. 
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SCLATER- AND SALVIN’S “NOMENCLATOR 
AVIUM NEOTROPICALIUM™ 


Nomenclator Avium Neotropicalium, sive avium qua in 
Regione Neotropica hucusque 1 eperta sunt nomena sys- 
tematice disposita adjecla sua cuigue speciei patria, 
Accedunt generum ti specierum novarum diagnoses. 
Auctoribus Philippo Lutley Sclater et Osberto Salvin, 
-(Londini: sumptibus’ auctorum, 1873). 1'vol. fol, 
164 pp. 

HE naturalists whose names are attached to the pre- 

L “sent work have been for some years working to- 
gether on American ornithology. Besides numerous 
papers and artic&s of greater or less importance pub- 
lished in the “ Ibis,” the “ Proceedings of the Zoological 
Society,” and elsewhere, they completed in 1869 a quarto 

-volume of “ Exotic Ornithology,” containing one hundred 
‘ coloured lithographic plates representing new or rare birds 
of South and Central America, with accompanying letter- 
press. These works are understood to be all written with 

a view to the ultimate incorporation of the results arrived 

at in an “ Index Avium Americanarum,” or complete trea- 

tise on the ornithology of Central and South America 

In further progress towards this end the authors now give 

us a “Nomenclator” or list of the generic and specific 

names of the species of birds as yet ascertained by them 
to occur in these countries, which form the “ neotropical 
region ” of Mr. Sclater--one of the six principal regions 

_ into which he has proposed to divide the earth’s surface 
roologically. After the name of each species is added the 

. “patria” or “habitat,” indicating the exact locality in 
which the species has been obseived. 

The neotropical region is now well known to be the 
richest in the world, ornithologically speaking; the 
“ Nomenclator” contains the names of no less than 3,565 
species of birds which, as the authors have convinced 
themselves by persongl examination, are found in jt. 
About 2,000 of these belong to the great order Pas- 
seres, and rather more than 1,500 to the nineteen other 
orders-of birds met with in the neptropical region, One 
order alone is unrepresented in South and Central Ame- 
rica, pamely, the Apteryges, which is confined to New 
Zealand ; bpt on the pther hand the neotropical región 

e 


possesses two peculiar forms of bird-life of ordinal rank 
(the Opisthocomus and the 7ixams) which are unknown 
elsewhere. Besides these, many extensive families are 
entirely restricted to the limits of this region; for in- . 
stance, the Tanagers with’ 302 species, the Humming- 
birds with 387 species, the Dendrocolaptide with 217 
species, and the Formicartids with 211 species. <A few 
Tanagers and Humming-birds have invaden the neigh. 
bouring nearctic region (f.s. America north of Mexico), but 
the great bulk of these large groups of birds and of seve- 
ral ocher less numerous though equally Maune inilio i 
essentially neotropical 

Nor must it be supposed that we aeir wane 
fullyacquainted with the riches of the neotropical region. 
The active ornithologists of the day are making ‘con- 
tinuel additions to the long list—chiefly through the 
exertions of collectors ‘in various parts of the Andean 


‘| Chain, where almost every villey appears to contain 


distinct species of birds. At a recent meeting of the 
Zoolcgical Society, twenty-four new species of birds 
(sevezal belonging to new genera) were described from a 
single district in Peru, and Mr. Gould is constantly re- 
cording additions to the long series of humming-birds 
whick he has so admirably monographed. Besides this, 
the apatomy and osteology of the greater number of 
exotic birds is almost utterly unknown, so that there is 
ample work in the neotropical region alone for many 
future generations of ornithologists, 

The two collections upon which’ the “Nomenclator” 
has been principally based are those ‘of Mr. Sclater and 
of’ Messrs. Salvin and Godmgn. The formier-of these 
contains an unrivalled series of the American species of 
the great order Passeres, and a set of representatives of 
the other higher orders, down to the end of the parrots—, 
altogecher about 7,000’specimens. The latter collection 
ig still larger and more general, embracing the whole series 
of American ‘birds. It is especially rich in Central 
American forms, the owners having themselves visited 
several districts of the Central Amemcan Republics, and 
emploved private collectors in other districts for the e en- 
richment of their cabinets, 

The “Nomenclator” gives Us g summary of all tho 
species represented in these two great collections, and of 
other'cpecies examined by the authors, but of which they 
have uot yet succeeded in obtaining specimens,- 

In an appendix are added characters of nine new 
genera, and of thirty-one new species, founded on speci- 
mens contained In one or sad of the Poove Tia Bene 
collections, 








OUR BOOK SHEIF 


The Mishmee Hills; an Account of a 
an Aitempi to penetrate TE Si 0m 
Routes for Commerce. By TT Cooper, ERGS, Acting 
Political Agent at Shame. (London : ‘Henry § . King 
and Co., 1873.) 

MR. COOPER is already 

traveller and oe: Bok adhe a his “ 


of a Pioneer of 


Apri: 9, 1874 | 


NATURE 


439 





simple, unaffected ‘style. For many centuries China 
has had the monopoly of supplying the Thibetans with 
tea, of which they are most extensive consumers. The 
Lamas of Thibet have the exclusive privilege of retailing 
this tea, and both they and the Chmese naturally do all in 
their power to prevent the possibility of any rivalry in the 
lucrative trade. It was on this account that Mr. Cooper 
was prevented from completing his intended journey from 
Shanghai overland to India. In the present work the 
author describes an attempt which he made to penetrate 
into Thibet from the Indian side, for the purpo e of dis- 
covering whether it would not be possible to open upa 
way for the introduction into that country of the abundant 
produce of the Assam tea-plantatiors. He proceeded from 
Calcutta to Sudiya, on the north-east frontier of Assam, 
from which, after making all due preparations, he set out 
on his adventurous journey in the latter part of 1869. 
Notwithstanding that Mr. Cooper was accompanied by a 
Khamtee chief, Chowsam--a fine manly fellow—who 
knew the country well, and was feared and respected by 
the people through whose country Mr, Cooper had to pass, 
the latter, amid great hardships, succeeded in penetrating 
north-eastward along the Brahmapootra, only about 100 
mules, when, through the determined opposition of the 
Thibetan oficials, he was compelled to turn back. No 
doubt Mr. Cooper faled in accomplishing the object on 
which he -had set bis heart, but his journey bas been the 
means of giving to the world a book full of interesting 
information about the peoples and the countries where he 
sojourned, both in Assam and the districts just beyond its 
north-eastern frontier. The book contains a great deal of 
information on the present and past condition of Assam 
and the Assamese, and much information on the state of 
the tea-cultivation-in that country. Mr. Cooper is par- 
ticularly observant of men and manners, and most readers 
will find in his book a great deal thar is quite new con- 
cerning the small tnbes that live along the route by which 
he attempted, in the interest of commerce, to enter 
Thibet ; his description of the Khamtees is ecially 
interesting. Mr. oper does not pretend to any 
scientific record of the natural history of the country 
through which he passed, though de makes occa- 
sional observations that may interest naturalists. 
The following descnption of the land-leeches which pes- 
tered him during his journey, seems to us particularly 
interesting :— e 
“Of all the hardships and unpleasant sensations - 
rienced in the Assam jungle none bave left a more dis- 
agreeable recollection than the attacks of land-leeches, 
Often, on sitting down, I could count a dozen of these 
little animals hurrying from all directions to their prey. 
In length they are about an-inch, while their thickness 
does not exceed that of an-ordinary sewing needle. Their 
mode of progression is curious in the extreme. Fixing 
one extremity by means of its bell-shaped sucker firmly 
on å leaf or on the d, the leech curves itself into an 
arch, the other end is then advanced till the creature 
resembles a loop, again to expand into an arch, but the 
movement is quicker than words can describe it; the 
rapidity with which they thus progress along is quite 
. As they occasionally rear themselves perpen- 
dicularly and sway about from side to side, taking a sur- 
vey round them in quest of prey, the observer cannot 
fail to conceive a dread of the bloodthirsty little creatw es. 
They exercised quite a fascination over me. I could never 
resist watching them whenever I took aseat. Their power 
of scent was evidently keen. At first they would hold 
themselves then suddenly, as though they had just 
discovered my whereabouts, they would w theniselvea 
forward and with quick eager strides make towards my 
unfortunate body, and it was a long time before I could 
restrain a shudder at their approach, but use does won- 
ders, and at last I used to fip them off my clothes and 
hands, Khamtee fashion, with great indifference. There 


are several species of leeches in Assam, but I have only 
come in contact with three kinds: the common brown 
one, just described ; the red, or hill leech, which is larger 
than the former and of a light red colour, inflicting a 
venomous, though not dangerous, bite; and the hair- 
leech, so led by the Khamtees from its great le 

and extreme tenuity, This last description of leech lies 


-in wait in the grass, and as animals feed it enters the 


nostrils and fixes itself firmly in the interior, where it 
takes up permanent quarters, causing the poor beasts 
great inmtation, It seems to inflict itself entirely on 
animals, which is fortunate, or man would suffer greatly 
from this scourge of the jungle.” 

Mr. Cooper has done well in telling the world the story 
of his travels.. 


Transactions of the Albany Institute, vol. vii. (Albany, 
U.S., 1872.) 


THIS institution is one of the gidest of its kind in 
America, having. been one ay founded upwards of e 
ei y year agg just after the conclusion of the American 
ar of Independence. At present it is one of the most 
comprehensive and active of the American societies*its 
sphere of work embracing all departments of literature 
and science. In an eloquent annual address, which is 
the first paper in this volume, Orlando Meads, one of the 
oldest members of the Institute, sketches its history, and 
gives reminiscences of some of the most eminent men 
who have been connected with the Society, including 
several who have left their mark on the country. A cha- 
racteristic feature of this volume is the reports of what 
has been done during the year, both in Amenca and 
Europe, in the various divisions of science and literature, 
the institution being divided into three departments— 
Physical Sciences and the Arts, Natural History, and 
History and General Literature, and these again into a 
number of classes. Thus we have in the present volume, 
reports on botany, zoology, chemistry, and general litera- 
ture. Of the papers in this volume we may notice one 
On Nitro-glycerine, as used in the gonstruction of the 
Hoosac Tunnel, by Prof. G. M. Mowbray. The author 
traces the history of the dangerous article, gives an 
account of his own investigations regarding it, and de- 
scribes the method in which it was used in boring 
the Hoosac tunnel—On certain new Phenomena in 
Chemistry, by Verplanck Colvin, describes some very re- 
markable ts in* amalgamation made by the 
author, From Newton to Kirchoff, by Dr. L. C. Cooley, 
traces in an interesting way the progress of research 
on Light during the period indicated ; and in Researches 
in the Theory and Calculus of Operations, by J. A. Pater- 
son, we have a most elaborate and intricate investigation 
on the theory of the actions of various forces of Nature. 
Mr. C. H. Peck contributes a Synopsis of New York 
Uncinule. - 











LETTERS TO THE EDITOR 


[The Editer ders not kold kimsel/ responsible for opinions expressed 
oa No notice 1s laken of anonymous 
communications, 

Microscopic Examination of Air 


IN support of the conclusions arrived at by Mr. Douglas Cun. 
ningham, of Calcutta, in his ‘‘ Microscopic inations of Air” 
(NATURE, voL ix. p. 330), and in illustration of the method 
which he employed, perhaps I may be allowed to describe soma 
observations of the same kind which I made three ago but 
have not had leisure to contmmue or for publicanon. 

A sentence in Dr. Parkes’ “Manual of H c,” alluding to 
the importance of minnte examination of air, turned m; 
thoughts in that direction. The instrament which I constru 
for the purpose was contrived after the manner of a weathercock, 
presentmg the wide mouth of a funnel to the wind, while the 


‘ 


[April 9, 1874 - 





440 NATURE 

tube of the funnel was bent upwards and had an orifice about wero made more distinct : the nuclal of e 
120th of an inch in diameter, Close above this orifice wab, placed | s and of many other cells brightly stained by the 
a glass held by springs and a drop of glycerine on | carnūne. Glycerine had the disad of 

its lower surface. tube and glass slide were protected bya | in dump weather and to an venient At 
roof and two cheek-boards, which formed the vane af the weather- | such times I used of] instead, with effect. My plan of 
cock, The glass slide was so placed that the current of air issu- | examnation was to sweep the whole disk in successive 

ing from the narrow orifice of the bent tube, under of .| zono% the ald of mechanical -movement, make ` 
the wind on the wide mouth of the fimnel, impinged oh tHe | record erary ofgenic body: that be recognised, Such 
centre of the drop of giyeerins, and a proportion of any | as I had not sean before were sketched with pen and ink and 
solid matters carrled by the air was on. tie glycerine coloured chalk in a book devoted to that purpose. 

After a day or two, according to the weather, the was re- 


dry windy ,woather a 
garo. ee by. tiyjag tho disk ee 

i the larger grains had to be removed with the 
point of a needle. 4 

The most interesting variation in the character of tho organic 
captures was that which depended on the sesson of the . In 
* January and Februery scarcely anything was f (besides 
`  @&ris and inorganic matter) but a few fragments of mycelium 
; but with the fit ma wane in 
returns, 


menting. 

' Among these facts, the only one which seems to have any 

bearing on the question of the propagation of infectious diseases 
prevalence of cryptogami 


is the great c spores m the ar in 
autumn, when those diseases are y rife. 
To avoid fallacy in the results i I used to place two 


ry . 


a Got had tea A ith onis, mally ote 


the bicd; the motion ent on the down stroke 
Se ee the winga. to be-raised. before it ls spent . 


s Dr omar aserte. 
in, I do not say tho movement of the as x whole is 
downward and backward, but that the action of surfaco is in 


be settied 


;” tdt the of mechanics may 
surely be heard in evidence without tage even at the out- 
sez of the Inquiry. Jams Warp 

Trinity College, Cambridge, March 30 


Rudimentary Organs 


In a former communication (NatoRg, vol. ‘ix. pi 361 
I promised to adyapoo what scema to me probable ouas — 
oral to those already known—of the reduction of useless 


structures, As before stated, it was to me the 
theory by Mr. Darwm (NATURE, vill, 

PP 432 znd 50 to which, indeed, it is but a supplement. Epl- 
tomising Mr, ’s conception as-to the d am influence of 
impoverished conditions, progressively reducing the average size 
of a useless structure, by of froo 3. the present 
the selective 


Suppese a structure to “have been raised by natural selection 
iom o to areago sio ea 
useless. The selective influence would now not only be with- 


102, 103, &c., and favour tho variations 
the sake of definition we shall neglect the Influence 

acting below 100, and so feolate the effects due to the mere 
withdrawal of Selection. By the condition of our asum ell 
variations above 100 are eliminated, while below 100 . 


* See former communication, Naron, vol, ix. p- f: 
e 


` 
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nate variation is permitted. Thus, the selective premium upon 
variation 99 being no greater than that upon 98, 98 would have 
as good a chance of leaving offspring (which inherit and 
transmit this variation) as would 99: similarly, 97 would have as 
good a chance as 98, and so on. Now there is thus a much 
chance of vanations being at or below 99, 
than at or above 100; for at r00 Hne of Selection (or 
Economy) is fixed, while there is no corresponding line below 
100, The consequence of free intercrossing would therefore be 
to reduce theaverage from 100 to99. Simultaneously, however, 
with this reducing process, other variations would be surnving 
below 99, in er numbers than above 99 ; consequently the 
average next become reduced to 98. There would thus 
be “two operations going on side by side—the one ever sea i 
the symmetry of distribution ” round the a “and 
er ever tending to restore it.” It is evident, however, that 
the more the a us reduced by this of indiscriminate 
variation, the less ce there remains for its further reduction. 
When, for instance, it falls to 90, there are (numerically, though 
not actually, because of Inhentance) 89 to 9 in favour of dmi- 
nution ; but, when it falls to 80, there are anly 79 to 19 in such 
favour. Thus (theoreticelly) the average would continue to 
diminish at a slower and slower rate, until ıt comes to 50, where, 
the chances in favour of increase and of diminution being equal, 
it would remain stationary. 

Haring thus, for the sake of clearness, considered this prin- 
ciple apart, let us now observe the effect ofsuperndding to it the 
infiuence of the Economy of Growth—a principle with which its 
action must always be associated. Briefly, as this influence 
would be that of continually favommg the variations on the side 
of diminution, the effect of its presence would be that of con- 
tinuously preventing the average from becoming fixed at 5o 49, 
30, &c. ta other words, the “hmd line of Selection,” which 
was originally placed at r00, would now become progressively 
lowered through go, 80, 70, &c. ; always allowing indiscrimmate 
yanation below the barrier, but never abows it 

It will be understood that by ‘‘cessatlon of selection from 
changed conditions of life” I mean a of any kind which 
rendeis the affected organ superfluous. ‘Take, for example, the 
exact converse of Mr. George Darwin’s illustration, by suppos- 
ing a herd of cattle to migrate from a small tract of poor pasture 
to a large tract of rich. Segregation would enmue, the law of 
battle would become leas severe, while variation would be 
moted in a cumulative manner by the increase of food. The 
young males with shorter horns would thus have as good a 
chance of les progeny as ‘‘their longer-horned brothers,” 
and the average would y diminish as in the other 
case, Of course, as the ing cause of im 
nutrition would now be absent, the reducmg process would take 
place at a slower mte. Moreover, it isto be remarked that 
this principle difffrs, in an important particular from that 
enunciated by Mr. Darwin, in that it could never reduce an organ 
much below the point at which the Economy of Growth (toge- 
ther with Disuse) ceases to act. For, returning to our numerical 
illustration, suppose this point to be 6, the average would even- 
tually become fixed at 3. 

That the principle thus explained has a real existence we may 
safely conclude, theoretical considerations apart, from the analogy 
afforded by our domestic races ; for nothing is mote certain to 
breeders than the fact that neglect causes degeneration, even 
though the strain be kept isolated. It will be observed that, if 
this principle has a real existence, it fs of considerable importance, 
theoretically, since ıt must act, to a greater or less extent, in 
all cases where Disuse and the Economy of Growth are in opera- 
ton; and although in tho infual of reduction, when the 
purchase, so to speak, of the last-named principle is great, its 
influence would be comparatively trivial, this influence would be 
more and more felt the smaller the o became—z#¢,, the nearer 
the point at which the Economy ef Gromh ceases toact. The 
Cessation of Selection should therefore be regarded as a reducing 


cause, which tes with other reducing causes in all cases, 
and which is of ial importance as an accelerating agent when 
the influence of the latter es feeble. 


Goran J. ROMANES 


ee 


Lakes with two Outfalls 


ON June 22, 1863, the late Captain Speke 
map, giving (on native authority) your outlets from 
Nyanza, converging to ove valley or water-flow—the Nile. 


blished his 
Take was 
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On June 27 and on July 20 I wrote to the Atheneum :=-“' 1 
think that this native information will prove to be erroneous ;” 
that I thought ‘that no lake can have more than one ontlet ;” 
and I add “ May I lay the question as to the matter of fact 
before the readers of the Atheneum?” In reply, the Black Loch 
in Dumfriesshire was stated to have Avo ets to fe dishnct 
valleys or water-flows—one to the Nith, the other to the Ayr. 
The however, has but one outlet, and that avtrfcial. e 
pater parting liss been cat throngh by man—a mill-lead made to 
Lord Bute’s Borland mill, and the one outlet 1s an iron sluice in 
a stone dam, All this is beautifully shown in Sir Henry James's 
admirable 25-inch Ordnance Maps. 

Dr. Bryce (‘‘ Geology of Arran,” 3rd edition, p. 3) uyi that 
Loch-an-Davie has two outlets to two different t bas, 
however, but one outlet, to the south—to Glen Jorsa, as I stat 
m the dthenaus, July 22, 1865. The new inch Ordnance Map 
of Arran gives one ontlet, but unfortunately to the north, insiend 
of to the south. I will not refer to my letter on the two ouuets 
to two valleys fiom the N Lesjeskangen Lake, which. 
you did me the honour to Publish last September, and with 
which Prof. Stanley Jevons agreed. But I quote the above cases 
to show that even the highest authoriijes make mistakes as ro- 
gards lakes and their on I cannot, however, suppose any 
mistake in Prof. Bell’s account of the two outlets to two valleys 
from Shoal Lake, published in Narurg, Yol. ix. p. 363, by 
Prof. Dawson. I would then, in deference to these authoriyes, 
modify my dictum by saying, that if by a rare possibility a lake 
may be found to exist on « water-parung at opposite ends 
two outlets to two different valleys, I should still doant the possi- 
bility of a lake at its one lower end having a multiplicity of out- 
lets converging to one valley or water-flow, as in the case of the 
Victoria Nyanza. And this owing to the extreme umprobebility 
that the erosion at each ontlet should continue at precisely tho 
same rate. 

The outlet of every lako in the wide, wide world is always 
being lowered from erosion, as are valleys themselves Valleys 
exist only in the dissolution of hills. They are mere water-flows, 
They are the perpetually changing effects of atmospheric disn- 
tegration, and the eronon of 1am and rivers, and consequently 
eray Bia is a valley-parting 

, 14 


GEORGE GREENWOOD 





“A Beech pierced by a Thorn Plant 


On the road from this to Belfast there is a thorn hedge with 
beech trees at mtervals,-and thom plants have grown right 
through the middle of the trunks of two of the beeches. I do 
not know whether this is sufficiently uncommon to be worth 
mentioning in NATURE, JOSEPH JOHN MuRPRY 

Old Forge, Dunmurry, co. Antrim 








KINETIC THEORY OF THE DISSIPATION OF 
ENERGY 


Lae catia? payen an Aar n i of 
e motion of every moving cle of a tem 
causes the system to move pack wards, cach panicle of it 
along its old path, and at the same speed as before when 
again in the same position—that is to say, in mathemat- 
cal language, any solution remains a solution when ¢ is 
changed into —# In physical dynamics, this simple and 
perfect reversibility fails on account of forces depending 
on friction of solids ; imperfect fluidity of fluids ; imperfect 
elasticity of solids; inequalities of temperature and con- 
penae conduction of heat produced by stresses in solids 
and fluids; imperfect magnetic retentiveness ; residual 
electric polarisation of dielectrics ; generation of heat by 
electric currents induced by motion ; diffusion of fluids, 
solution of solids in ey hor other chemical changes; 
and absorption of radiant heat and light. Consideration 
of these agencies in connection with the all-pervading 
law of the conservation of energy proved for them by 
Joule, led me twenty-three years ago to the theory of the 
dissipation of energy, which I communicated first to the 
Royal Society of Edinburgh in 1852, in a paper entitled 








“ On a Universal Tendency in Nature to the Dissipation 
Of Mechanical Energy. a 
The essence of Joules discovery is the subjection of 
physical phenomena to dynamical law. If, then, the mo- 
tion oray panre of mattet in the universe were pre- 
at any instant, the course of nature would 
Pe simply reversed for ever after. The bursting bubble 
of foam at the foot of a waterfall would reunite and de- 
scend into the water : the thermal motions would recon- 
. centrate their energy and throw the mass up the fall in 
drops reforming into a close column of escending water. 
Heat which been erated by the friction of solids 
and dissi by conduction, and radiation with absorp- 
tion, would come again to the place of contact and throw 
the moving back against the force to which it had 
previously yielded. Boulders would recover from the 
mud the materials required to rebuild them into their 
previous jagged forms, and woujd become reunited to the 
Mountain peak from which had formerly broken 
away. And if also the tic hypok of hfe 
„ were true, living creatfires would grow backwards, with 
conscious knowledge of the future, but no-memory of the 
past; and would become again unborn. Blt the real phe- 
nomena of life infinitely transcend human science, and 
, speculation ing consequences of their imagined re- 
versal is utterly unprofitable. Far otherwise, however, is 


it in to the reversal of the motions of matter unin- 
fluenced by ie a very elemen consideration of which 
ee the explanation of the theory of dissipation 
of 


To take one of the simplest cases of the dissipation of 
energy, the conduction of heat through a solid—consider 
-a bar of metal warmer at one end than the other and left 
to itself. To avoid all needless complication, of taking 
loss or gain of heat into account, imagine the bar to be 
varhished with a substance impermeable to heat. For the 
sake of definiteness, imagine the bar to be first given 
with one half of it at one uniform temperature, and the 
other half of it at another uniform temperature. In- 
stantly a diffusing of heat commences, and the distribu- 
tion of temperature es continuously less and less 
unequal, tending to perfect uniformity, but never in any 
finite time attaining’ perfectly to this ultiMate condition. 

- This process of diffusion could be ectly prevented by 
an army.of Maxwell’s “intelligent demons ** stationed at 
the surface, or interface as we may call it with Prof James 
Thomson, ing the hot from the cold part of the bar. 
To see precisely how this is to be sien a A a 
than a solid, because we have much knowledge regarding 
the molecular motions of a and little or no knowle 
‘of the molecular motions of a solid. Take a jar with the 
lower half o ied by cold air or gas, and the-upper half 
occupied with ar or gas of the same kind, but at a higher 
temperature, and let the mouth of the jar be closed by an 
air-tight lid. If the containing vessel were perfectly im- 
permeable to heat, the diffusion of heat d follow the 
same law in the gas as in the solid, though in the gas the 
diffusion of heat takes place chiefly by the diffusion of 
molecules, each taking its energy with it, and only toa 
small proportion of its whole amount by the interchange 
of en between molecule and molecule p whereas in 

- the there is little or no diffusion of substance, and 
the diffusion of heat takes place entirely, or almost en- 
tirely, through the communication of energy from one 

- molecule to another. Fourier’s uisite mathematical 
analysi ectly the statistics of the process 
of auffasi maa ape e it be “ condicion of 
heat,” as Fourier and his followers have called it, or the 

- diffusion of substance in fluid masses or liquid) 

‘ which Fick showed to be subject to Fourier’s formule. 
Now, suppose the weapon of the ideal army to be a club, 


* eS i damon eS ie ear a 
Seri A e a to give bin: aa Hacaity of Ghee oie sod 


influencing indryiduel moleculas of matter 
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a molecular cricket-bat; and suppose for 
convenience the mass of each demon with his weapon to 
be several times than that of a molecule. Every 
ume he strikes a molecule he is to send it away with the 
same energy as it had immediately before. Each demon 
is to keep as nearly as possible to a certain stati 
making ohly such excursions from it as the execution-o 
his orders i He is to experience no forces except 
such as result from collisions with molecules, and mutual 
forces between parts of his own mass, including his 
weapon: thus his voluntary movements cannot influence 
the position of his centre of gravity, otherwise than by 
preducing collision with molecules. 

The whole interface between hot and cold is to be 
divided into small areas, each allotted to a single demon. 
‘The duty of each demon is Sd Sere his allotment, turning 
molecules back or allowing them to pass through froni 
either side, according to certain definite orders. First, 
let the orders be to allow no molecules to pass from either 
side. The effect will be the same as if the interface were 
stopped by a barrier impermeable to matter and to heat, 
The pressure of the gas being, by hypothesis, equal in the 
het and cold paits, the resultant momentum taken by 
each demon from any considerable number of molecules 
will be zero; and therefore he may so time his strokes 
that he shall never move to any considerable distance 
fram his station. Now, instead of stopping and peed 
all the molecules from crossing his allotted let 
demon permit a hundred molecules chosen arbitrarily to 
cross it fram the hot side ; and the same number of mole- 
cules, chosen so as to have the same entire amount of 
energy and the same resultant momentum, to cross the 
other way from the cold side. Let this be done over and 
over again within certain small equal consecutive intervals 
of time, with care that if the specified balance of en 
anc momentum is not exactly fulfilled in respect to ea 
successive hundred molecules crossing each way, the 
error will be carried forward, and as nearly as may be 
corrected, in respect to the next hundred. Thus, a cer- 
tain perfectly regular diffusion of the gas both ways across 
the interface goes on, while the original diffeient témpera- 
tures on the two sides of the interface are maintained 
witkout change. 

Suppose, now, that in the original condition the tempe- 
rature and preasure of the gas are each equal throughout 
the vessel, and let it be required to disequalise the tem- 
perature but to leave the pressure the g@me in any two 
portions 4 and B of the whole space. Station the army 
on the interface as previously described. Let the orders 
now be that each demon is to stop all molecules from 
crossing his area in either direction except 100 coming 
from A, arbitrarily chosen to be let pass into 8; and a 
greater number, having among them less en but 
equal momentum, to cross from Bto A. Let be 

over and over again. The temperature- in 4 

ill be continually diminished and the number of mole- 
cules in it continually increased, until there are not in B 
enough of molecules with small enough velocities to fulfil 
the condition with reference to permission to pass from 
B to A. If after that no molecule be allowed to pass the 
interface in either direction, the final condition will be 
very great condensation and very low temperature in 4y 
rarefaction and very high tem in B; and equal 
temperature in 4 and B. e process of disequal- 
isation of temperature and density might be stopped at 
any time by changing the orders to those previously 
specifed (2), and so permitting a certain degree of diffu- 
sion each way across the interface while maintaining a 
certain uniform difference of temperatures with equality of 
pressure on the two sides, 

If no selective influence, such as that of the 
ideal “demon,” guides individual molecules, the ave- 
rage result of their free motions and collisions 
must be to eqtalise the distribution of energy among 








or, as it 
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them in the gross; and after a sufficiently long time 
from the supposed initial arrangement the difference of 
energy in any two equal volumes, each containing a very 
great number of molecules, must bear a very small pro- 
portion to the whole amount in either ; or, more strictly 
speaking, the probability of the difference of energy ex- 
ceeding any stated finite proportion of the whole energy 
in either is very small Suppose now the temperature to 
have become thus very approximately equalised at a certain 
time from the beginning, and let the motion of every 
particle become instantaneously reversed. Each molecule 
will retrace its former pri, and at the ehd of a second 
interval of time, equal to the former, every molecule 
will be in the same ition, and mo with the same 
velocity, as at the panning ; so that the given imtial 
unequal distribution of temperature will be found, 
with only-the difference that each particle ıs moving in 
the direction reverse to that of its initial motion. is 
difference will not prevent an instantaneous subsequent 
commencement of equalisation, which, with entirely 
different paths for the individual molecules, will go on in 
the average according to the same law as that which took 
place immediately after the system was first left to itself. 
By merely lookang on crowds of molecules, and reckon- 
ing their energy in the gross, we could not discover that 
in the very special case we have just considered the 
progress was towards a succession of states in which the 
distribution of energy deviates more and more from uni- 
formity up to a certain time. The number of molecules 
being finite, it is clear that small finite deviations from 
absolute precision in the reversal we have supposed 
would not obviate the resulting disequalisation of the 
distribution of energy. But the greater the number of 
molecules, the shorter will be the time during which the 
disequalising will continue ; and it is only when we regard 
the number of molecules as practically infinite that we 
can spontaneous ualisation as practically im- 
possible. And, in point of fact, if any finite number of 
ectly elastic molecules, however great,” be given 

in motion in the interior of a perfectly rigid vessel, and be 
left for a sufficiently long tıme undisturbed except by 
mutual impacts and collisions against the sides of the 
containing vessel, it must happen over and over again that 
(for example) something more than nine-tenths of the 
whole energy shall be in one half of the vessel, and less 
than one-tenth of the whole energy in the other half 
But if the number of molecules be very t, this will 
happen enormously less uently than something 
more than 6 1oths shall be in one half, and something 
less than 4-roths in the other. Taking as unit of time 
the average interval of free motion between consecutive 
collisions, it is easily seen that the probability of there 
being something more than any stated Der rer of 
excess above the half of the energy in one half of the 
vessel during the unit of time, from a stated instant, is 
smaller the greater the dimensions of the vessel and the 
greater the stated percentage. Itis a strange but never- 
theless a true conception of the old well-known law of the 
conduction of heat to say that it is very improbable that 
in the course of 1,000 years one half the bar of iron shall 
of itself become warmer by a degree than the other half; 
and that the probability of this happening before 1,000,000 
years pass is 1,000 tines as as that it will happen in 
the course of 1,000 years, and that it certainly will happen 
in the course of some very long time. But let it be re- 
membered that we have supposed the bar to be covered 
with an impermeable varnish. Do away with this im- 
possible ideal, and believe the number of molecules in 





the universe to be infinite ; then we may say one half of |- 


the bar will never become warmer than the other, except 
by the agency of external sources of heat or cold. ‘This 
one instance suffices to explain the philosophy of the 
foundation on which the theory of the dissipation of 
energy rests, 
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Take however another case in which the probability may 
be readily calculated. Leta hermetically-sealed glass jar 
of air contain 2,000,000,000,000 molecules of oxygen, and 
8,000,000,000,000 molecules of nitrogen. If examined any 
time in the infinitely distant future, what is the number of 
chances against one that all the molecules of oxygen and 
none of nitrogen shall be found in one stated part of the 
vessel equal in volume to 1-sth of the whole? The 
number expressing the answer in the Arabic notation has 
about 2,173,220,000,000 of places of whole numbers, On the 
other hand the chance against there being exactly 2-r1oths 
of the whole number of particles of nitrogen, and at the 
same time exactly 2-1oths of the whole number of particles 
of oxygen in the first specified part of the vessel is only 
4021 X Io tor. 


[Appendiz.— Calculation of Probability respecting Difu- 
ston of Gases.] 

For simplicity I suppose the sphere of action of each molecule 
to be mfmitely small in comparison with its average distance fiom 
its nearest neighbour : thus, the sum of fhe volumes of the spheres 
of action of all the molecules will be infinitely small in proportion 
to the whole volame of the containing renal For brevity, space 
external to the sphere of action of every molecule will be called 
free space : and a molecule will be said to be in free space at any 
time when its sphere of acon is wholly in free space ; that is to 
may, when its sphere of action does not overlap the sphere of 
action of any other molecule. Let 4, B denote any two particu- 
lar portions of the whole containing vessel, and let a, ó be the 
volumes of those portions. The chance that at any Instant one 
individual molecule of whichever gas shall be in 4 is —“, 
ever many or few other molecules there may be In 4 at the same 
time ; because its chances of being in any specified portions of 
free space are proportional to their volumes ; and, according to 
our supposition, even if all the other molecules were in Æ, the 
volume of free space in it would not be senmbly diminished by 
their presence. The chance that of 2 molecules in the whole 
space there shell be ¢ stated individuals in 4, and that the other 
#2 —1 molecules shall be at the same time in J, s 


a \i b \n-i ait 
(5) (aaa) e+e 
Hence the probability of the number of molecules in A being 
exactly z, and in B exactly # — 4, irrespectively of mdividuals, is 
a fraction havmg for denominator (a + č)", and for numerator 
the term mvolving a*4*~* in the expansion of this binomial ; 
that is to say t ie— 

w(a-I).... (#-—t¥ 1) ( a y ( é Ņ\n-i 
L2 Saa f até at 5) 


lf we call this 7, we have 


how- 











Tii = 





prg ft? 
Hence 7; is the greatest term if ¢{s the smallest integer which 


makes . 
n-i 6 
iti~a@ 

this is to say, if ¢ is the smallest integer which exceeds 

a b 

are ari . 

ae if a and å are commensurable the geatest term is that for 

wW 


1 


a 
a+é 

T ; i R 
e E een cases considered in the preceding 
#=2X 10 

this being the number of particles of oxygen; and let i= s. 
Thus, for the probability that all the particles of oxygen shall be 


in 4, we find 
. ( a ee 
ató 


i m s 
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Similarly, for the probability that all the particles of nitrogen 
are in the space 2, we find 
(4 aaa 
+6 

Hence the probability that all the oxygen is in 4 and all the 
nitrogen in J is : 

( a a (ie 8 x r0 

ats axé 


Now by hypothesis x 
a 2 p 
mrar Io 
and therefore 
os 
a+ 10 
hence the required probability is 
26 X r0™ 
Se 


Cell this 1 , and Jet log denote common logarithm. We have 
d 


e 
e log N= 102 — 26 X 10! X log. 2 = (10 ~ 26 log. 2) X 104% = 
2173220 X 10%, This is equivalent to the t stated m the 
text above. The logarithm of so great a number, unless given to 
more than thirteen significant places, cannot indicate more than 
the number of places of whole numbers in the answer to the pro- 
question, expressed ing to the Arabic notation. 

The calculation of 7; when s # — i are very large numbers 
is practicable by Stirling’s Theorem, according to which we 
have approximately 


L2... e =Ë tiei 
and therefore 
n(x- 1I). ...(#-i+1) _ sn +4 
ie eer eae Fi alas: (1+ 4)(n—s* 
- Hence for the case 
i i= s 
ao+é 


which, according to the preceding formule, gives 7, its greatest 
value, we have 
I 


Varne 

_ @ _ 6 
eee A ET. 
Thus, for example, let # = 2 X 10t; 
e= nan =° 


eo 
where 


we have 


= I _ Iı 
T = goo; ~ Tio 
This the chance of there being 4 X 104 molecules of 
oxygen in A, and 16% 107 in B. Just this fraction ex- 


- premses the probability that tho mo ecales of nitrogen are distri- 
ted in exactly the same on between 4 and B, because 
the number of molecules ef nitrogen is four times greater than of 


oxygen. 
Lf * denote the molecules of one gas, and s’ thet of the mole- 

cules of another, the probability that each shall be distributed 

between 4 and È in the exact proportion of the volume is 


I 
awel n/n x! 
The value for the supposed case of oxygen and nitrogen is 


I e 1 
anrx‘IOX4XI04 4021 X IO 


which is the result stated at the conclusion of the text above. 
WILLIAM THOMSON 








LIVINGSTONE’S WORK IN AFRICA 


THE daily papers have published some extracts from a 
letter written from Lake Bangweolo, of the late. Dr. 
Livingstone to Mr. H. M. Stanley, which have been kindly 


furnished by the enterprising proprietor of the New York 
Herald ; we uce here so much of the letter as bears 
on the phical work done by Livingstone. : 

“The Chambezi was crossed long ago by the Portu-. 
guess, who have thus the merit of its discovery in modern 
times. The similarity of names led to its being put 
dowi Ie Dine a : i’ (eastern branch) miT 
rather stupidly took the error as having some sort of 
authority. Hence my first crossing it was as fruitless as 
that of the Portuguese. It took me twenty-two months 
to eliminate this error. 

“The Cazembe who was lately killed was the first who 
gave me a hint that Chambezi was one of a chain of 
tivere and lakes which probably forms the Nile; but he 
did it in rather a bantering style that led me to back 
to the head waters again and see that it was not the mere 
‘chaff’ of a mighty potentate. There is Omar Island in 
the m:ddle of Bangueldo, with 183° of sea horizon around. 
The natives, slowly drawmg the hand around, said—‘ That 
is Chambezi fi round all this ce and formin 
Bangweolo before it winds round that headland an 
chang=s its name to Luapula? That was the moment of 
discovery and not the mere eee oe a small river. 

“The late Cazembe I found sensible and friendly. His 
empire has succumbed before a very small force of Arab 
slaves and Banyamwezi. Pereira, the first Portuguese 
who visited the Cazembe eighty years ago, said that he 
had 3c,000 trained -soldiers, sacrificed twenty human 
victims every day, and that the streets of his capital were 
watered daily. I thought that my late fnend 30,0(00) 
diminished by two oo’s, and sacrificed five or six pots of 
pombe Caily ; but this may have been only a court scandal 
—the screets of, his village were not made. So I was 
reminded of the famous couplet about the Scotch 
roads -— ^ , i 

“1 If you had seen these roads before-thoy were made, 

You would lift up your hands and bless General Wade.’ 


“T have been the unfortunate means of demolishing two 
empires in Portuguese geography—the Cazembes and that 
of the Emperor Monomotapa. I found the last about 
ten days a Tette. He had too few men to make the 
show Cazembe did, but I learnt from some decent 
eee Beets women attached to his Court Zembere 
that he kad 100 wives. I have wondered ever since an 
have been nearly dumfoundered with the idea of what a 
nuisance a man with Ioo wives in England would be. It 
is awful to contem and might be ch®sen as a theme 
for a Young Men’s Debating ay I wish someone 
would visit Mtesa, or Uganda, without Bombay as an 
in . He (Bombay) is by no means a sound 
author, The King of Dahomey suffered eclipse after a 
common-sense visit, and we om hear any more of his 
atrocities. The mightiest African potentate and the most 
dreadful cuelties told of Africans owe a vast deal to the 
teller. 

“You and I passed the islet Kasenge, where African 
mothers were said to sell their infants for a loin-cloth 
each. This story was made to fit into another nice little 
story of ‘£ mother bear’ that refused to leave her young. 
A child that cuts its upper front teeth before the under 1s 
dreaded as unlu and likely to bring death into the 
family. Itis called an Arab child, and the first Arab who 
passes is asked to take it. J never saw a case, nor have 
the Arabs I have asked seen one either, but they have 
heard of its occurrence. The Kasenge story is, therefore, 
exactly like that of the Frenchman who asserted that the 
English were so fond of hanging themselves in November 
zou might see them swinging on trees et Bere road. 
He may have seen one; I never did. gush and 
American mothers have been ty of deserting infants ; 
but who would turn up the whites of his eyes and say, as 
our mothers at Kasenge did, these people are no better 
ee 80 good as, she-bears ? - 

“This lake, so far as I have seen it, is surrounded by 
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an extremely flat country, though all 4,000 ft. above the 
level of the sea. When first discovered I was without 
paper, but borrowed a little from an Arab, and sent a 
short account home. I had so much trouble from attend- 
ants that I took only the barest recessaries, Yet no 
sooner was the discovery announced at the coast than 
the official descnption was forthwith sent to the Bombay 
Government, that ‘the lake is like A eer Tanganyika, 
and the Albert Nyanza, overhung by high mountain 
slopes, which slope down to great plairs, which, during 
the rainy season, me flooded, so that caravans march 
for days through water knee-deep seeking for higher 
ground on which to pass the night.’ 

“ The only mountain slopes are ant-hills, some of them 
2oft, high. They could scarcely be called hiph unless 
thought of as being built on the top of the 4,000 it. These 
statements are equally opposed to the truth, as the Ca- 
zembe town is built on the banks of the Luapula. 

“ People having a crochet for map making traced every 
step of the Portuguese vog expeditions to Cazembe, 
ad built the vill in latitude 8° 43’ South—that is, in 
deep water, near the north end of Lake Moero, and over 
50 miles from Luapula, I found it in latitude 9° 37 South, 
and on the banks of a lagoon or loch, having no con- 
nection with Luapula, which river, however, falls six or 
seven miles west of the village of Moero. 

“Now it is very unpleasant for me to expose any of 
these misstatements and so appear contradictious. But 
what am I to do? I was consulted by Sir Roderick 
Murchison as to this present expedition, and recom- 
mended the writer of the above as a leader. Sir Rodenck 
afterwards told me that the offer was declined unless a 
good sal and a good position to fall back upon 
were added, as Speke and Grant had, on their pay and 
commission. He then urged the leadership on myself as 
soon as the work on which I was engaged should be pub- 
lished. My good, kind-hearted friend added, in a sort of 
pathetic strain, ‘You will be the real discoverer of the 
source of the Nile” I don't wish to boast of my good 
_ deeds, but I need not forget them. .. .” 








SOUNDINGS IN THE PACIFIC 


RECENT explorations in the Pacific Ocean indicate 
that its bed is singularly level The soundings of 
the U.S. steamer® Tuscarora, Capt. George T. Belknap, 
between Cape Flattery and Oonalaska, were described in 
pe er Bag . 150. Upon the conclusion of that 
cruise, which included also soundings from Cape Flattery 
to San Francisco, a month was spent in the latter har- 
bour, and on December 5 a survey was begun between 
that port and San Diego on the same coast, especially 
between depths of 100 and 1,500 fathoms. The latter 
depth or a greater one is reached precipitately along the 
entire coast of California, at distances of 20 to 70 miles 
from shore, Off the Golden Gate, in the latitude of San 
Francisco Bay, at a distance of 30 mules, there is 100 
fathoms ; at 55 miles’ distance, there is a sudden descent 


from 400 fathoms to a depth of two miles; at 100 miles. 


out, 2,548 fathoms failed to reach bottom. 

Soundings between San Diego, California, and Honolulu, 
Sandwich Islands, show that this part of the Pacific is a 
basin with precipitous sides and a comparatively level 
bottom. The distance between these ms surveyed by 
the Tuscarora, is 2,240 miles. The work was accomplished 
between January 6 and February 3, favourable weather 
being experienced during almost the entire voyage. 

In the first 100 miles west from San Diego, there ap- 

to be two valleys and two peaks. The first valley is 
For 622 to 784 fathoms depth ; the first peak 445 fathoms 
the second valley 955 fathoms, the second peak 566 
fathoms. Thence a precipitous fall takes place, giving 
in lat. 31° 43’ N., long. 119° 28 W., at 115 miles from 
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San Diego, a depth of 1,915 fathoms. After that there is 
a gentle slope with comparatively unimportant interrup- 
tions, at the rate of three feet to the mule, to the point of 
greatest depth, 3,054 fathoms, at a distance of about 400 
miles east of Honolulu. The sharpest elevation is a rise 
about midway between the United States and the Sand- 
wich Islands, in lat 26° 30’ N., long. 127° 37 W., the > 
highest portion of which is 2,159 fathoms below the sur- 
face. At the next cast of-the lead, the valley to the west 
of this elevation took 2,650 fathoms. The fall of the side 
of the basin east of Honolulu is even more remarkable 
than the descent off the American coast. Fifty miles 
from Honolulu, soundings gave 498 fathoms ; at 40 miles 
farther east, ın lat. 21° 437 N., lug: 156° 21° W., the depth 
was 3,023 fathoms. Between the last-mentioned point 
and that of ga depth a hill rises, on whose summit 
there are only 2,488 fathoms of water. 

These soundings coincide very nearly with the deter- 
minations of the depth of the Pacific made on theoretical 
poraa by the United States Coast Survey in 1854, 

hose calculations were based on tĦe movements of tidal 
waves occasioned by earthquakes in Asia. The wave that 
reached San Fraficisco had a length of 210 to 217 miles, an 
oscillation of 35 minutes, and a velocity of 6'0 to 6'2 miles 
per minute. This would give a depth of 2,200 to 2,500 
athoms. Similar data with regard to the wave that 
reached San Diego (having a length of 186 to 192 mules) 
were calculated as giving an average depth of 2,100 
fathoms. The average depth of the present soundings is 
about 2,400 fathoms. 

The bottom is generally a soft, yellowish-brown ooze, 
better suited in this respect, as well asin being more level, 
than the route surveyed toward Oonalaska, for a tele- 
graphic cable. Other considerations of an economic cha- 
racter, such as prospects of connection with other tele- 
graph lines, may also serve to overbalance the shortness 
of the more northern route, and there is much better 
prospect of fair weather for laying a,cable and keeping it 
1n repair in the lower latitudes. 

Surface-temperatures rose from 59° F. near San Diego, 
to74° F. near Honolulu ; temperatures at 105 fathoms 
between the same places rose fror? 50° F. to 63° F. 
These, of course, indicate the equatorial current. At 300 
fathoms the temperature was constant at 43° F. At 
bottom, the temperature was everywhere 35° F., except in 
a single instance where it was 1° colder. The uniformity 
of temperature below 1,600 fathoms was noticeable. 

One wire has been used, in all these soundings, which 
were made every 40 miles, and the apparatus still works 
excellently. 





M., CHARLES SAINTE-CLAIRE DEVILLES 
WEATHER PROGNOSTICATIONS 


THE prognostications delivered by M. Charles Sainte- 
Claire Deville, ın his communication of March 2, 
before the French Institute, were wonderfully fulfilled, at 
least for Paris, the cold period having had its beginnin 
on the gth, and its end on the 13th, as was predicted” 
Public attention was all the more attracted because the cold 
was manifested by a heavy fall of snow, which was the 
first of the year. Having recently visited M. Ch. Sainte- 
Claire Deville, the learned physicist was kind enough to 
lain everything connected with his theories. 

Ch. Sainte- Deville has very often published 
simular prognostications which were always successful, but 
never in so stnking a way. He has been a constant com- 
piler of meteorological records.for nearly twenty years; 
and being the Inspector-General of the French Meteoro- 
logical Stations, as well as a member of the French 
Academy of Sciences, he has consequently at his com- 
mand an immense number of trustworthy observations. 

He has discovered that there is monthly a large thermo- 
metrical oscillation, which he calls dodecuple, from the 
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the Greek word dedexa, twelve; that d e oscilla- 
tion generally takes place in the second week af the month, 


but it is not may marid every month, and besides it 
is not true to say it is always exhibited by a depres- 
sion’ of the mean pe vale he 

The November ecuple oscillation decidedly exhibits 
a warming effect. February, March, and May have, on 
the contrary, a cooling effect. For centuries May and 
November were observed and noted as the “Saints de 
Glace ” of the spring and Martinmas summer. But other 
oscillations, viz. February and March, which are generally 
rea oe were unnoticed. 

e range of the oscillations, as well as their exact 
position i fime, are different for different years, very 
probably because there is more than one single law in 
operation to produce them. Happily M. Sainte- 
Claire Deville has discovered an indication which enables 
him to foresee which oscillations are to ‘be the largest or 
the smallest. z 
- Each dodecuple thermometrical oscillation is preceded 
by a similar dodecuple barometrical oscillation. The 
difference of time between both oscillakions is variable, 
but the ordinary value is fue days. Consequently, having 
ndted a large barometrical dodecu oscillation on 

` March 2, he was certain that by the 8th the regular ther- 
mometrical dodecuple oscillation for March should appear 
very decidedly. The deviation of the thermometrical oscil- 
lation is uncertain, to the extent of four or five days. 
Everything is emptrical in this wonderful method of 





R sendascut. 
are istinguished, laying stress on what is rendered so 
ma more evident by the 8 


ches we now namely, 

the peculiar manner in which the lateral sh -fola— 

which in the Indian ies does not run up the middle 

line of the back, but is lost over the upper part of the 

acapula before it reaches the post-scapular transverse fold, 

_ag it is continued longitudinally backwards—in RAsao- 
ceros sondaicus is carried perpendicularly upwards along 

the middle of the scapular shield, quite to the back, so as 

to cut off an extra, independent, PERET ERE ng 

median segment, which covers the nape of tho n The 

peculiar notch in the post-scapular transverse and 

-the leas extent of the longitudinal fold in the gluteal 
shield in the Javan species, is also very apparent. Another 

point which is well indicated is the difference in the shape 


of the upper lip in the two animals, it being short and 
blunt in A, isdicus, whilst it is long, pointed, and semi- 
prehensile in R. sondaicus. : 

~ The head of the Javan rhinoceros is also proportion- 
ately smaller, whilst the skin-folds the inferior sur- 
face of its neck are more symmetrical and-numerous, 
being arranged so as to appear very like the surface of a 


coarse thiee-cord braid. Its skin, a ra over the 
raph e arbor edie ch would hardly 
have been expected, as in the In species there is but 
little hair to be seen. “The ears are also fringed, much in 
„the same way that they are in RAimoceros lasiotis and R. 
sumairanus, the two Asiatic two-horned species. 

‘The two sketches are made of one size to facilitate com- 


announcing future oscillations of the thermometer by the 
careful observation of the barometer. : 

M. Charles Sainte-Claire Deville is of opinion that the 
phenomenon is owing to the presence of certain cosmical 
streams of meteoric bodies which may chance to be distri- 


eee SF questioned like 
on observation, cannot be on the 
ped Ea offered for its origin. 

W. DE FONVIKLLE 


ON THE ARRANGEMENT OF THE SKIN- 
FOLDS IN THE ONE-HORNED RHINOCERI 


N the two accompan woodcuts Mr. T. W. Wood 
has very carefully nih o mapped out for us 
the manner in which the iar skin-folds, so con-: 
spicuous in both the Indian one-horned rhinocerl, are 
poll, r N the surfaces of their bodies, The sketches 
were taken from the i now living in the 
peony cal Gardens, a 05 animal dtp Mra YA e ie 
cæornis) being a fully adult t ; Tote 
in 1864, the Javan (2. ca) aw not quite full- 
grown example, of the same sex, just purchased. A fort- 
mentioned some 
ch the two species 


ight ago ( Arona, vol ix p: 363) we 
the most important points by whi 





: 


parison, but it must be borne in ming that the Javan 
animal never reaches anything like the of its Indian 
ally. It is also almost certain that its skin never becomes 
so coarsely tuberculated. . 

In rhinoceri kept in confinement there is to be 
learnt from the shape or length of the h because 
that depends so much on the opportunities which their 
ọwners have had of rubbing them down. -In the wild 
state the continual employment of the horn or horns in 
tossing and dividing com: elding substances, such 
as loose earth and causes them to become pointed, 
pais and poliahed, Derauve they wee at tha mdes almost 
entirely, But im captivity the seasoned wood, iron, and 
stone of the cages only break off the tips and leave the 
sides comparatively unworn, or very unequally so ; this is 
why museum ens of horns are generally so very 
rulike (hose doaad on-eahibited living Lonla 
Those who noticed the’ illustrations we gave two 
oP See OTATTE oe p. 17) of the huge Bron- 
totherium ingens discovered by Prof. Marsh, will be struck, 
o atthe Javan rhinoceros, with the general simi- 
larity in See: one we anal 
The nose is un tedly different, but there is the same 
extreme shallowness of the frontal and interorbital re- 
Jovy dag P ries | load Se pay In Bron- 
totherlum the two expan symmetrical nasal processes 
were probably covered with tough skin, like those on the 
Las cr at Sec tl pc rs ign aga 
but none the less well-d oped horn of the rhinoceros, 
© 
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THE COMING TRANSIT OF VENUS 
L : 

| days of old it was sup that the earth held 

the central position of the solar system, and that 
moon, sun, and planets moved round it, each in its own 
orbit. The moon was supposed to be nearest to us, then 
came Venus, then Mercury; after that the sun, then Mars, 
Jupiter, and Saturn. We now know that of all these the 
moon is the only one which revolves round the earth, and 
thar all planets go round the sun in the following order :— 
Mercury, Venus, the earth, Mars, Jupiter, Saturn. These 
are all the planets which were known to the ancients, 
Since M and Venus were formerly supposed to be 
lower than the sun, and all the others higher, the name of 
tnfertor planets was given to tbe former, and superior 
$ $s to the others. These terms are still retained by 
astronomers, though the ideas that gave rise to these 
terms are long since exploded. Fig. 1 shows the pheno- 
mena exhibited by an inferior planet in the course of its 
journey round the sun. V is the planet Venus in the dif- 
ferent parts of its orbit. E is the earth, which is shown 
in the figure always in one position, although of course it 


FIG. L Va. 





also describes an orbit round the sun. We are naturally 
led by a study of the diagram to three points of interest 
concerning the motions of an inferior planet. 

The first is that the planet can never seem to be far 
distant fromthe sun. Venus moves round the sun in the 
direchon shown by the arrow. The earth rotates in the 
same direction. We sre supposed to be looking down 
upon the solar em from some point in the northern 
heavens. It be noticed that when the planet leaves 
the pomt V, she will seem to recede from the sun more 
and more, until she reaches the position V}, She can 
never be farther from the sun than this, and 1s then said 


to be at her gieatest eastern elongation. She then a 
roaches the direction in which the sun is seen, until she 
is lost in the brightness of his rays. During all this time 


she is seen best in the early morning before sunrise, 
setting before the sun. When Venus has passed this posi- 
tion her distance from the sun appears to an observer 


upon the earth to increase until she reaches Ve her 
greatest western elongation, when she again begins to 
approach the sun. 

e next point to be noticed is that she is sometimes a 
great deal closer to the earth than at other times; and 
when she is most near to the earth she appears to be 
larger. At her closest approach to the earth she is only 
about 26,000,000 of miles away ; but when farthest off her 
distance is 158,000,000 of miles. Her apparent size is 





therefore much greater in the @rst case than in the 
second, These differences are shown at the lower part of ° 
Fig. 1. ° 
e third point to be mentioned is that she cshibits 
phases just as the moon does, In any position that heni- 
sphere alone is illuminated which is directed to the sun; 
so that in the position Vp when we can only see one-half 
of that hemisphere, she will have the a gps of a 
half-moon. So in the position V} she has a crescent 
form, and at V, a gibbous form. The apparent size and 
shape of the planet in its different positions are shown in 
the lower part of Fig. 1. 

The question now arises, what will happen when Venus 
is between us and the sun? In the first place, since her 
illuminated hemisphere is turned away from us, she will 
appear to be black; so that we shall have no chance of 
seeing her, unless shebe seen as a black spot upon the bight 
surface of the sun, We would naturally expect that this 
should happen every time that the planet is at its least dis- 
tance from us. A simple consideration shows that this need 
not be the case. The orbits of Venus and the earth do 
not lie in the same plane. In other Words, we cannot re- 
present accurately the paths of Venus and the earth bya 
drawing upon a sheet of paper. The orbit of Venus 
would have to be tilted up above the plane of the earth’s 
orbit. Both of these planes pass through the sun, but 
they are inclined to each other at a certain small angle. 
This will be seen by a glance at Fig. 2, where V repre- 
sents the orbit of Venus, È that of the earth. The lne 
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AB, which passes through the sun S, is called the line of 
nodes; and it 1s quite clear that in order to sec 
Venus as a black spot upon the sun both the earth 
and Venus must lie approximately on this line of 
nodes. Now it generally happens that when Venus is at 
her least distance from the earth, these ‘two planets 
occupy some such places as V and E, so that she seems 
to be above the sun; and, not being uluminated, she is 
invisible. Only twice in a century does she reach the 
node, so nearly at the same time as the earth, as to be 
seen as a b spot upon the sun. Such a phenomenon 
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is called a transit of Venus, If it that Venus 
seems to pass across the centre of the sun she takes 
about eight hours to complete the ‘passage. The earth 
occupies the position A always in June, and the position 
Bin December. If there be a transit of Venus when the 
earth is at B, Venus is said to be at the descending node, 
because then she is descending from the northern portion 
of lier orbit to the southern. When Venus is at C she is 
at her ascending node, : 


F1. 4 
’ 


x l APPARENT 0808 TIE TIM SEH 
‘ PARIT OF Vanes 
It has been said that there are, monghly speaking two 

transits of Venus in a century. The following table shows 
all the transits of which we know arate: Se 

1631. Predicted by Kepler, but not o 

1639. Ered and observed by Horrox. 

1761. Predicted by Halley ; observed by many. 

1769, Observed generally. 


1882. 

It will be noticed that the transits occur in pairs, eight 
years apart; the reason of this can easily be rendered 
clear, The earth takes 365°256 days to go round 
the sun; Venus takes only 224°% days. Suppose then 


that at any particular date Venus and the earth are 
at the node simultaneously, viz at V and E Fig. 3,8 
- transit of Venus over the sun’s diameter be scen, 


When Venus has completed a revolution the earth will 
have moved away to E,, and Venus will not overtake the 
earth until they reach the positions V, and E, This is 
pgo ai Roa the time when they were at V and E; 
u and E, do not lie upon the line of nodes; hence 
there can be no transit. After another 584 days Venus 
will again be in conjunction with the sun, but still not on 
the line of nodes, But the fifth conjunction occurs after 
29196 days (5583920) ; and the earth completes eight 
revolutions in 2922:0 days. Thus it ap at 
this conjunction of Venus with the sun, the earth and 
Venus are very near to their old positions V and E. 
Hence they are almost on the line of nodes. In this case 
we can without difficulty examine the possibility of a transit. 
If we suppose the motion of the earth to be stopped, the 
apparent motions of the sun dnd Venus may be repre- 
sented as in Fig. 4, where a portion of the orbit of Venus 
and of the ecliptic are shown. near the nodes. When the 
sun and Venus are on the line ot nodes simultaneously 
S represents the sun and V Venus. At the filth conjunc- 
tion the sun will not quite have reached S, but will be 2} 
days behind at S’ ; Venus will then be at V. Now in 
this case there can be no transit visible, for here Venus is 
quite out of range of the sun. But if in the original 
transit the sun was a little pare gener 5), 
then eight years after he will be at S’, and there wi 


a.s 
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| 
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another transit. It follows from this ge peg eee = 
of transits elght years a only when in the 
PR does ae dees the sun’s centre. This 
equality of eight revolutions of the earth, with thirteen of 
Venus, is very interesting, because this fact was shown by 
the present Astronomer Royal to account for an inequality 
in the earth’s motion due to the attracting influence of 
Venus. The result of a short calculation informs us that 
for positions of Venus and the earth near the line of 
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nodes, Venus is at one conjunction 22’ 16” distant from 
her position at the conjunction which occurred eight 
years previously,* this distance being measured at right 
angles to the ecliptic. Now the sums diameter is 37. 
This shows why, generally, there are two transits eight 


7 The beat 

The prediction of a transit of Venus was made by 

lerł and was calculated from his Rudolphine - 

tables, In 1631, the year predicted, astronomers of 
Zurope were eagerly on the watch for so rare a 
But the calculation was in error, so that it ga pE 
when the sun was below the horizon im Europe, and was 
consequently invisible. 

After this no astronomers seem to-have interested them- 
selves about the possibility of such an occurrence, with one 

tion. aime Horrox, a curate of the village of . 
TAA near Liverpool, was much devoted to astronomical | 
pursuits. t He possessed some tables for calculating the 
places of the planets ; but his observations did not agree 
at all with them. He had, however, before discovering 
the faults of Lansberg’s tables, calculated from them the 
fucure positions of the planeta. This work, with correc- 
tions deduced from his own observations, led him to pre- 
dict a transit of Venus, visible in England, for the year 
1630. Ele accjisinted his friend Crubires, of Manchester 
with the results of his calculation, and then prepared 
himself for the observation, He considered the best 
method to be the emp! ent of a telescope to throw an 
image of the sun on a its sheet of paperin a darcened 
room. <A circle was drawn, of about 6 inches diameter, 
upan the paper, to make the sun’s image exactly fill the 
circle. A plumb-line would give him the direction of the 
vertical, and by marking successive positions of the planet 
on the sun’s dis he would be able to calculate many of 
the elements of Venus, Such an observation is of course 
peculiarly well suited for determining the diameter of the 
plaret, the inclination of its orbit, the position of the node, 
and the true time of ing this node. His calculations 
showed that the transit ought to commence on the after- 
noor of November 24 (old style); but to guard against 
disappointment, and because of discrepancies in various 
tables, he kept a watch from the 23rd. On returning 
from some clerical duties on the 24th (Sunday) he was 
gratiñed by beholding a black spot on the sheet ol pape 
which indicated the presence of Venus on the sun’s di 
He made three observations before sunset and has left us 
a drawing to illustrate the observations. # 

It is curious to find an astronomer supporting the 
opinions of the astrologers; but in his treatise we find 
that the chance of a clouded atmosphere caused him 
much anxiety, for Jupiter and Mercury were in conjunc- 
tion with the sun almost at the same time as Venus. 
This seemed to him to forbode severity of weather. 
He adds, “M , whose conjunction with the sun Is 
invariably attended with storm and tempest, was espe- 
cially to be feared. In this ap ension I coincide 
with the opinion of the astrologers, I it is confirmed 
by expsrienre ; but in other respects I cannot help de- 
spising their more than puerile vanities.” But we must 
not laugh at Horrox for his opinion. In our own day 
there is a considerable number of diligent astronomers 
who believe that the cyclones in the Indian Ocean, cer- 
tain otker winds, the growth of vines, and various other © 
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pona are in part regulated by the positions of 
enus and Jupiter with respect to the sun.* 

Mr. Horrox’s observations have been of great value 
in, the tables of Venus. He was further led 
by a kind of analogy, much in vogue at the time, to 
deduce from his observations a value of the sun’s dis- 
wie po a a readily be understood that 
if we coul out w ize, in angular measure, the 
earth would seem to have 1f viewed from the sun, we 
should have a means of determining how much greater 
the distance from the earth to the sun is than the diameter 
of the earth. For, suppose S (Fig. 6) to be the position 
of an observer placed upon the sun, S L, SM the direc- 
tions in which he must look to see the opposite sides of 
the earth, so that the inchnation of these lines is known. 
All we have to do now is to draw acircle of any size 
and move it about between the lines SL, S M, until it 
just fills the interval, as at EE’. If now we measure 
with a ruler how much greater S E is than E E’ we shall 
know the distance from the earth to the sun, the earth’s 
diameter being taken as the unit of measurement; and 
if we multiply this by the diameter of the earth measured 
in miles we shall know the distance from the earth 
to the sun, in miles. AD that we ire to know 
is the size of the angle E S E’. Horror esti- 
mated the probable value of this angle in the follow- 
ing manner. From the observations of Tycho Brahé 
it appeared that during the transit of Venus the apparent 
diameter of the planet would be 12’ 18”; while Lansberg 
found 12/21”; and Kepler 6’ 51”. Horrox found from 
his measurements that it was only 1’16’. The error of 
a observations arises from the apparent - 
ment ef the planets disc through irradiation, Gassendi 
had in the same manner, during the transit of Mercury in 
1631, reduced the apparent diameter of Mercury to 
scarcely 20”. From these data it can be found that the 
apparent diameters of Venus and Mercury as seen from 
the sun would be 21” and 34” respectively. Proceeding 
to the other planets he arrived at the general conclusion 
that each of them would, if viewed from the sun, have an 
apparent diameter of about28”. Applying this to the case of 
the earth, he showed that the distance of the earth from 
the sun must be 7,500 diameters of the earth (ıt may be 
well here to state that the latest measurements show the 
apparent diameter of the earth as viewed from the sun to 
be about 18”, and the distance = 11,400 diameters). 


F/O.7. 


This analogy by Horrox gave a much closer approach to 
the truth than any previous conjectures. 

Before taking leave of Horrox, we must ay a few words 
to his memory. He died at the early age of 23} During 
his short career he showed 2 remarkable aptitude for the 
acquisition of knowledge, and for the striking out of new 
ideas. He lived ata time when the scientific spirit of 
the age was leading up to the theory of gravitation, and 
many passages in his writings show that he had even then 
grasped the grand idea of the theory, and that he was 
well fitted to become its constructor and its expounder. 
His researches on the lunar and planetary theories indicate 
the magnitude of his talents, 

We have already mentioned some of the uses to which 
careful observations of a transit of Venus may be applied ; 
viz the correction of the elements of the planets orbit. 
But the observation also leads us toa knowledge of the 
distance of the sun from the, earth, and in a manner much 
more direct and logical than that employed by Horrox. 
There is an opinion very prevalent that a transit of Venus 
affords the best means of determinifg this distance. So 


£/9.¢ 


if ame T, © 
. canis © Eee 


far as our present knowledge goes we are hardly justified 
in such a statement until after the observations that shall 
be made in the present year. 

Before entering upon the method by which we measure 
the sun’s distance, let us devote a few lines to explaining 
what is meant by the word parallax, which is continually 
employed in such discussions, Let a man stand in a 
street exactly north of a lamp-post. The lamp-post will 
seem to be south of him. Now let him cross over to the 
other side of the street. The lamp-post will now be in 
some other direction, such as south-west. This move- 
ment of the direction of the lamp-post ıs the effect of 

Now let us suppose, by a stretch of imagina- 
tion, that a man observes the moon ffom the centre of 
the earth. He will see it in the direction CM (Fig. 7). If 
now he goes to A he will see it in the direction AM. The 
angle AMC through which the moon appears to have been 
moved is the parallax of the moon as observed from A. 


THe MOOH 





It will be noticed that the parallax is an error introduced 
into the observed position of the moon, and which must 
be allowed for if we wish to get me pana as seen from 
C. Moreover, the parallax at B is different from what it 
isat A, But at no point on the surface of the earth can 
the parallax be greater than at A. And if we know the 

ax of the moon at A, we can deduce that at B from 
a knowledge of the relative positions of A, B, and C. 
Hence it is useful to have a distinct name for the parallax 
at A. Now it will be noticed that a line drawn from C 
to A is the vertical line at A ; hence the moon M will ap- 
pear to be on the horizon to an observer at A; and hence 


aaas Uis manera Mess Dola Rue, Stewart, and Loa on the 
connection Re wia paaa ae rans.” 
abo tho writings of Mr Gidran, Mr: B. J. Stme, Prot Ballons Stewart, 
M. Pooy, and others, on the connection between torrestral phenomena. 
win-spot frequency. 
e 
e 


the moon has its est parallax when on the horizon. 
For this reason the parallax at A is called the moon’s 
horisontal paraliax. Further, since the equatorial dia- 
meter of the earth is greater than the polar, the parallax 
will be greater, when the moon is on the horizon, to an 
observer at the equator than to an observer at one of the 
poles. Hence the we can have occurs 
when the moon is on the horizon and the observer is at 
the equator ; this value of the parallax is the eguatorial 
horizontal parallar. In the same way the sun has an 
equatorial horizontal parallax, and if we knew its value we 
could find out the sun’s distance from the earth as ex- 
plained above (Fig. 6). 
GEORGE FORBES 


(To be continne?.) 
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THE “CHALLENGER” EXPEDITION 
111. 
ST. VINCENT, CAPE bi VEkbE ÍSLANDS 


T: VINCENT, one of the Cape de Verde Islan 
noted in the old gareteers for its wood, water, 


Leah De ae was visited by the Challenger 
m July and EB went ef chewing oe 
masher: the iets particulars about the island itself 
and of the plants growin be The island is small, not 


more than twelve miles pig ering ‘flat in the 
centre, but surrounded 2i higher range of 
deep valleys, forming 


am high land a divided bya cies of 
ges which are again divided into transverse valleys. 
Most of the hills ea lea! Gr to 1,200 ft. high, but one in 
‘the south is over 2,200 hi St. Vincent is some- 
times visited by long periods extending occa- 
sionally to a year’s duration, during which time the whole 
island has a sterile appearance. The most 
abundant plant in the island is anduia rotundifolia 
"Bth, which forms small thick bushes; phere is also on 
the summits of the higher hills Exphorbia inckeyana, 
Steud., and on the sandy plains as seen from the vessel in 
Porto Grande, reaching inland from the sh were 
_ dense masses of bushes of Tamarix gallica. In one 
spot; springing up from amongst these bushes, was the 
well-known tamarind tree (Tamarindus indica L), so velu- 
oo eis ae East and West Indies, pe sake of the 
agreeable acid pulp contained in the which when 
reserved in forms “ Tamarinds” of commerce. 
oer side with the tamarind grew Acacia albida DeL, 
erminaka catappa L., the first being one: of the 
many E Pa onthe ching a Mints 
it forms a straggling with straight, 
stout spines, sometimes 9 in. 1 Sine ir isa 
native of India, but’ nase been d in Upper Guinea, 
though probably not indigenous. The seeds are almond- 
sha white, and of an agreeable taste. In the plains 
‘us cistotdes L., a spreading prostrate or decumbent 
a co Beka in gret abundance, as also a small grass, 
y all the vegetation, however, a a ee EA 
oes up appearance, with the exception of the lavender, 
A which a few fresh gree leaves were to be seen. 
e effect of rain in changing Pag die aspect of vegetation on 
this island is said to be almost instantaneous, not only in 
bringing out the young foliage of perennial plants, but 
ouh the bul slopes d the lower yi 
‘Though the opes and the of the 
are in some parts of the island ieta ialki thick grass 
the drought causes it to become so dry that goats and 
cattle frequently die from sheer starvation, 
On the Green Mountain 'at an altitude of about 200 ft. 
Phe pa of the sea, the gardens contained pump- 
-cane, a small kind of date- and maize ; 
cee also grew in the n 
another 500 ft. there were Euphorbias and the woody 
Composites. At 1,000 ft. there were Echium stenosiphon 
Webb, in flower; and at 1,300 ft. occurred patches of 
moes and marchantia, while at 1,700 ft. Statice jout-barba 
. Webb was abundant. The Lavandula rotundifolia, which 


is found at the very of the mountain, has here a very 
different aspect from | before described, inasmuch as 
it is and vigo . In the south-west of the 
islan 


ata height of got, was discovered a single plant 
of Sarcostemma daltons D cliffs 
at St. J Sloat daaa tothe sen the top of the 
ean ountain the land is much cultivated with oa 

e - 


leg apie lacie pking, maire, and similar 
tion is so tomato that it 


Yourable to the wth of 
appears to have run wild. e of many of the 
introduced weeds which grow on the mountam is no 
doubt traceable to the imported seeds of the vegetables 


jast mentioned, 


At an elevation of about 2,000 ft. was a of agaves ' 
ted in the form of a double circle ; many of them had 
net Gael about, ro ft. high. The marked differ- 

y by the trade-winds 
and the sun, ee altitndes suitable for plant growth, are 
points of much interest, ons of which may b€ had 

m the fact that Aisoon canariense L., which grows on the 

windward and shady side of Bird Rock, nearly down to 

the sea-level, does not comfmence till 700 feet or 800 

feet on the leeward sides of the main island; the 

Euphorbias and woody Composites are found at about 

same elevation, while on the other side they reach nearly 

down to the sea. On the windward slopes of the moun- 
tains, on the southern side of the island, the vegetati yan 
commences at 2 higher elevation, being ea back by 
wind becoming heated and dry from its passage across 
the hot central plain. 

Sinapidendron vo, pi Web a cruciferous under- 
shrub, with yellow’ t owers, grows on the cliffs on the 
weather side of the island; and Samolus valsrandi 
L, mown to us as the brookweed or water pim- 
peel an erect plant, from 8in. to roin. high, growing 

marshy places or near springs, was also seen, but only 
in a single Te Iecinied ‘etch eure FAL SOCAT. This plant 
is remarkable for its very wide geographical range, 
found in almost every country where the soil is wet an 

Deere you eee ny in ene one t in St 
incent, it grows abundantly in St, Jago by the stream 

in St. Domingo Valley. 

As seen from the sea, the rocks of St. Vincent present 
a singular appearance, owing to the presence of a thick 
incrustation at water-mark of masses of Cae ee 
hens Boa search oe of pain ight 
rou masses, their cate tints of whit “these 
cream colour, considera hiy ele tine he diet the Shee 
crustations are frequently bored by Lsthodomnus.c 
and other molluscs, and small spon gigs and ren 
occupy the cavities between them and 


St. PAULS Rocxs 

The isolated rocks known as St. Paul’s Rocks le to the 
north of the equator about 1°, and in longitude 29° 15’ W., 
nearly midway between the South American and African 

They are in truth mere rocks, not more than a 
quarter af a mile long, and risin to aheight of from 50 to 
ft. above the sea. They are described by travellers as 
being quite bare of land- tation even to the exclusion 
of lichens, the only vegetation in fact pbeing numerous 
species of alge. 

From an examination made of the rocks during the 
two days’ stay of the Challenger, it seems that the species 
of alge are by no means numerous, fourteen species being 
all that were found; so powerful indeed is the wash of the 


or occur in” 


waves that it seems to be too much even for these marine - 


plantsto retain their positions, The water also deepens 
very rapidly round the rocks, so that it is not likely many 
species would be found there. 

A similar incrustation of calcareous algæ is seen upon the 
rocks as at St. Vincent. It here forms a deep pinkish 
white band at tide mark, and is riddled through and 
through by a small annelid. In some places the colour 
ofthe incrutation is white, and above thi is a dark red- 

ee ee ET At the 
bottom of small bay formed e ea rocks 
and exten out in the sea to a depth vaca la 

- fahaman na ick grom of a re-load sta-weed 

clavifera together with another species 
a a bon 
action of the wa and is gathered up by 

nee neces (Sterna stolida) to d their nests, 

A few diatoms and a oean ee ee 
among them oe Be oe ae 
licum and Bi eed pulchella, A careful examination of 
the guano found in the hollows of the rocks showed that 
no were present, but fossil fragments of incrus- 
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M. LEVERRIER has been appointed president of the section 





pebbles and broken shells, occur in the singular veins of | of, Science a: the meeting of the Delegates of Learned Societies, 


conglomerate traversing the rock. 








NOTES 


WE ore glad to hear that Government have consented, though 
cardiy, to give effect to the wishes of the country, by offering to 
defiay the expenses of the funeral of Dr. Livingstone m West- 
minster Abbey The 7iwes states that a merchant in the aty 
of London, in view of the inability of Dr Luyingstone’s family 
to bear the expense of the ceremonial, had already volunteered 
to be at the charges of this melancholy tribute of respect, but it 
obviously would have been unbecommg the dignity of the nation 
which has been honoured by the achevements of the illushious 
traveller for the last honours to have been rendered him at the 
cost of any private person. The Southampton Town Council 
has iesolved to reteive, with fittmg honours, the remains of 
Dr. Livingstone, which aie expected to arrive at thet poit very 
shortly. The body, it is said, is to lie in state for four days in 
the Geographical Soclety’s building, Saville Row. 


AT an influential meeting held at Edirburgh on Monday, it 
was resolved to eatend on a large scale the University buildings 
and to remodel those already existing, so as to suit them to 
modern requirements, We are glad to notice that the importance 
of Science m University teaching was insisted on at the meeting, 
and we hope that in the extended and remodelled University 
scientific teaching and research will be accorded a prominent 
place. Of the 100,000/, requred, 55,000. have been 
already subscribed. The Right Hon. Lyon Playfair, M.P., gave 
an able address, in which he said,—A student’s life should 
not be that of a bookworm. Discovery as well as instruc- 
tion ın Science forms the glory of a Professor, and infuses a 
new life into the pupil who comes onder its influence Onur 
efforts in the extended oiganisanon which we now ask for 
this University should be to provide means for investigation 
in Science, as wellas its mere teaching. Of all things ın the 
world nothing is so dismal or so useless as to connect Science 
with mere verbalism, and to try to teach it out of a book as you 
would a page of Lrvy or Homer. 


THE French Government have only done an act of justice in 
confernng a pensin of 12,000 francs spon M. Pasteur m consi- 
deration of his services to science and industry. 


COLONEL STUART WORTLEY has been appointed by the 
Commissioners of Patents to the Curatorsup of the Patent 
Museum at South Kensington, vacant py the death of Sr Francis 
Pettit Smith. 


Stcxor AUGUSTO RIGHI has been appointed Professor of 
Natural Philosophy ın the Instituto Technica Reale of Bologna. 


THe Council of the Society of Arts has decided to offer a 


prize, consisting of a gold medal oz 20 guineas, for the best 
emay ‘‘On the Culuvation and Mancfacture of Indian Teas.” 


A MEETING of the local general committee of the British 
Amociation was held in the rooms of the Chamber of Commerce 
Bradford Exchange, on March 31, to recelye a report as fo the 
recephon fund. It appeared thet the total receipts were 
3,248/, 16s, 8g., and the expenditure 3,097/. 7s. 2d., leaving a 
balance of 155/. 9s, Ga, in the bank, subject to the expenses 
connected with the winding up of the committee’s dutes It 
was agreed that the balance remain in the hands of the 
local executive committee until all expenses are paid, and that 
the amount which may remain be given to the Bradford Philo- 
sophical Society, an institution having an object kindred to that 
of the British Amociation, 


which will be held at Sorbonne. 


From the sixth quarterly report on the Sub- Wealden Explora- 
tion we learn that darmg the last two months a depth of 359 ft. 
has been bored, making a total of 671 ft. The boumgs are still 
in the Kimmenidge clay. In this deposit indications of petro- 
leum have been noticed, and at deptks of from 6ooft. to 650 ft, 
it was particularly observable. Occasional veins of carbonate of 
lme have been met with crossing the cores obliquely, but the 
report states that all the beds yet passed through are horizontal. 
One of the most important results of the exploration has been 
the discovery of gypsum and other beds which are likely to 
prove commercially productive. Attached to the report is a hat 
of the fossils which have been found. The committee report 
that they have sufficient funds to continue the wok to a depth of 
1,000 ft., and shonld ıt be deemed desirable to go beyond that 
depth, a conference will be held to osnsider the question before 
soliciting further contributions. The present balance in hand is 


5762. 4s. 4d. e 


Ir is mid MM. Cioce Spinelh and Sivel will be awarded a 
prize for their last meronanticel ascent, in which they took with 


them oxygenised air. 


ANOTHER aeronautical escent took place on Thursday week 
fom Leavillette gasworks in a new balloon called ‘‘ Michel 
le Brave,” which is to be sent to Roumania, The measurement 
is 1,500 cubic metres It was sent up with six persons and de- 
scended at Vic-sur-Aime in a regular storm ; large trees were 
uprooted, but no bodily harm was received by the balloonuts. 
It ıs intended to have several other ascents next spring. 


THE greatest alarm has been caused in North Carolina and 
Tennessee by the appearance of what seems to be volcanic phe- 
nomena in the former of these states. The scene of the reported 
disturbance is Bald Mountain, in the Qouth-western part of 
M ‘Dowell County. Rumblings were hestd during several days, 
apparently coming fiom the interior of the mountain, and one 
letter, dated March 20, states that near the summit of the peak 
an area of nearly an acre was agitated by subterranean upheavals, 
and from which smoke and vapour issued. The people of the 
surrounding district are reported as being in the greatest con- 
sternation, ceasing from work and living in common, and evl- 
dently quite expecting that the final catastrophe is umpending. 


SEISMIC commotions of some magnitude have been felt in 
Algena, at Algiers, and surrounding places, The centre of 
commotion seems to have been somewhere in the vicinity of 
Cherchel, where the barracks have suffaed much. The first 
shock was fejt on March 28 at 11.10 AM. 


AN Alpine club has been established in Pans under the presi- 
dency of M. de Billy. The rules will be similar to those of 
English, Swiss, Italan, and Austrian Alpme clubs. It in- 
tended to issue a periodical containmg the papers read before the 
Association, More than 100 members have been enrolled. 


THE sittings of the Bureau des Longitudes are now being 
held at the Collége de France, 


THe Mexican Axolotls, which have for some time been exhi- 
bited in one of the handsome vases in the entrance-hall of the 
Brighton Aquarium, spawned about a month ago. As the 
parents showed some duspontion to devour their eggs, the latter 
were removed to one of the troughs of the salmon-hatchmg ap- 
paratus, where the young axolotl, may now be seen, having just 
been hatched after a period of 29 days in the egg. 
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A SUPPLEMENTARY credit of 4,000. has been voted by the 
Versailles National Assembly for paying a part of the expenses 
incurred by the observation ot the Transit of Vems. Six mem- 
bers belonging to the ultra-clerical party have given a negative 
vote on a division. It is sald they are not believers in the Co- 
pernican theory, and have no faith in the astronomical obser- 

ons. 


Tae Rey Henry Moule, after a series of experiments extend- 


ing over twenty years, has devised a process of mannfacturing 
an illuminating gas from Kimmeridge clay. 


Tug educational means of Harvard University have recently 


- been increased by the addition of an institution which will make 


that University one of the moat complete in the United States. 
This Institution is known as the ‘‘ Bussey Institytion,” after 
Mr. Benjamin Bussey of Rokbury, Mass., who about thirty 
years ago left to the University a magnificent sum of money and 
a small estate for the p of promoting the aclentifir study of 
agriculture and horticulture. The money was allowed to accumu- 
late for many years, and has since been Incrassed by 100,000 


dollars left by Mr. James Amold, Merchant, of New Bedford. 


_ fertilisers, another of American ‘‘ 


The*estate has been to some extent laid ont for the purpose 
intended, and several suitable buildings, including a laboratory, 
have been erected, and the Harvard authorities have devised & 
course of instruction and investigation on a broad and thoroughly 
scientific basie The appointments already made include :— 
An instructor in Farming, a professor of Agricultural Chemistry, 
a professor of Horticulture, a professor of Applied Zoology, an 
instructor in Entomology, a director of the Arnold Arboretum, 
and a librarian and curator of Collections. The institution is 
intended both for instruction and investigation, though we are 
glad to ses that students’ fees are not necessary to the support of 
the institutton. The t fands provided by Mr. Bussey 
will enable the President and Fellows to maintain the Institution 
as a scientific station, like the Astronomical Observatory or the 
Museum of Comparative Zoology at Harvard College, until the 
tims shall come when ghere shall be a demand for its privileges 
asa school, The experiments and investigations made at the 


_ Busey Institution will be published from time to time in a 


Bulletin, the first number of which is before us. It contains four 
papers by F. H. Storer, professor of Agricultural Chemistry in 
Harvard University, one containing analyses of some commercial 
” and-“ middlings,” a 
third On the Agricultural Value the Ashes of Anthracite, 
anda fourth containing 2 Record of Trisls of various Fertilisers 


- on the ground of the Busey Institution. poy fave! 


X 


- and proceeded into the interior. 


paper is a useful one by Dr, Slade, professor of 
Zoology, On the Humane Destraction of Animals, 


Tux French Soclety of Geography, we learn from Za Na- 
ters, has just received news of a French expedition which 
has been exploring Terra del Fuego. On December 7, 
lest year, the expedition landed on the coast of that island, 
The explorers found a 
large leke of 25 kilomètres in circumference, surrounded by 
luxuriant vegetntion, and literally covered by an army of wild 
fowl, among which the most abundant were ducks and geese. 
‘These regions are inhabited by inde but hospitable tribes; the 
women especially are very affable and obliging. One of them, 
in exchange for some pieces of sugar and common 
gave the leader of the expedition an object to which she at- 
tached an immense valne, and which she preserved ds a relic, — 
the lid of a sardine box. 

Witt a view of properly exhibiting the geological and metal- 
lurgical resources of America at the forthcoming exposition at 
Philadelphia, an association has been organised, embracing such 
names as those of Prof Leslie, Prof. Genth, Prof. Raymond, 
Prof, Wyman, Prof. T. Stery Hunt, George H. Cook, and 


AppHed 


others, to whom fs to be intrusted by the Board of Centennial 
Commissioners the duty of collecting whatever will best answer 
the purpose in question. 


Tue Paris Jardin] d’Acclimetatlon has succeeded in ‘! break- 
ing-In” some zebras so far as to induce them quietly to draw a 
carriage, and one permits children to ride round the gardens on 
its back. . 


Da. Haypgn, the head of the Geological and Geographical 
Survey of the U.S. Territories, bas commenced the publication of 
a bulletin to communicate such announcements of new facts made 
by any member of his party as it is desirable to bring promptly 
to the notice of the scientific community in advance of their 
publication in his reports. The first number of this Bulletin, 
bearing date January 21, is occupled by a'list of the members 
and collaborators of the survey for 1873, and a list of the publi- 
cations, from which we learn that six volumes of the reports have 
appeared from 1867 to 1873, and that seven volumes of miscel- 
laneous publications will be published in octavo form, the most 
elaborate being the hand-book of the Ornithology of the North- 
western Tearltories, by Dr. Coues Several quarto volumes 
will also be sent out, of which there have been actually published 
one by Prof. Leidy, on the extmct vertebrate of the Western 
formations, and one on the Acridide of North America, by 
Prof. Cyrus Thomas, This quarto series, it is expected, will 
include ten volumes, among them memoirs on the vertebrata of 
the cretaceous and Tertiary formations, by Prot. Cope ; one each, 
on the fossil plants, by Prof. Newberry and Prof, Lesquereux ; 
on the fossil invertebrates, by Prof. Meek ; and the volume on 
general geology, by Prof. Hayden. ‘Thirteen maps have been 
published for the survey, those of the Yellowstone region being 
especially valuable. The body of the bulletin is occupied by a 
report on the stratigraphy and Pliocene vertebrate paleontology 
of Northern Colorado, by Prof Cope, in which he presents the 
parallelism of the formations recently investigated by him“ with 
those earlier known and in other parts of the West. He con-, 
cludes that, although these formations have generally been con- 
siderec as Tertiary, Se ee 
strictly mesoroic, as in the great lignite formations on the 
Missouri River. During the past season twenty-one new 
species of vertebrates were obtained in the Pliocene sandstone at 
the head of the watershed between the South Platte River and 
the Lodge-pole Creek. 


Tue Belgigue Horticole, for February, publishes a complete 
list of botanical gardens throughout the world, with the names 
of their curators and of the professors of botany at the differeat 
towns. 


Tux Science and Art Department has issued a catalogue of 
apparatus for instruction in geology, mineralogy, anima] physio- 
logy, elementary botany, general biology, principles of mining, 
and physical geography. 

THe Brisbane Courter of December 30, 1873, publishes the 
following official telegram from Mr. Walter Hill, the Govern- 
ment botanist, dated from Cardwell on the 27th and received by 
the Queensland Secretary for Lands :—“ Since November 20 we 
have examined the banks of the Mulgrave, Russell, Mosman, 
Daintree, and Hull Rivers, and have been more or less success- 
fol in finding soitable land for sugar and other tropical and 
semi-tropical productions, The ascent of the summit of Bellenden 
Kerr was succemfolly made by Johnstone, Hull, and eight 
troopers. At 2,500 ft. in height we observed an undescribed tree 
with crimson flowers, which excels the Potuciana regis, Covilha 
racemesa, Lagertstroma regia, and the Jacaranda mimost/folsa, 
At 4,400 it a trre-fern, which will excel m grandeur. all others 
of the Alboreous class. A palm-tree at the samo height which 
will rival any of the Britsh-Indian species in gracefulnes. On 

o 
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the banks of the Daintree we saw a palm-tree cocoa, which far 
exceeds the unique specimens in the garden of the same genera 
from Brazil in giandeur and gracefulness. While cutting e given 
line on the banks of the river Johnstone for the purpose of exe- 
mining the land, an enormous fig-tree stood in the way, far 
exceeding in stoutness and grandeur the renowned forest giants 
of California and Victoria, Three feet from the ground it mea- 
sured 150 ft, In circum erence; at 55 ft., where it sent forth gisnt 
branches, the stem was nearly Soft. in chcumference. The 
River Johnstone, within a limited distance of the coast, offers 
the first and best inducements to sugar cultivation.” 


WE aie glad to observe signs of life in Dundee, says the Seot- 
tish Naturalist. That town, long noted for its commercial en- 
terprise, has had nearly an equal, but not enviable, celebrity for 
its poverty and deadness in regard to the studyof natural science, 
But now we trust that that reproach will soon be wiped away, 
and that the members of the recently founded Dundee Natu- 
ralists’ Society, a copy of whose constitution is before us, will do 
good work, and show their fellow-citizens that there are other 
and more valuable dona Dei m the fields, woods, and mountains 
of the interesting county of Forfar, than that wealth for which 
the inhabitants of the town of the donum Det are deservedly re- 
markable. The Society has already upwards of forty members, 
which number will probably soon be consderably increased. 
We recommend to the Society the formation of a good local 
museum of the naturel productions of Forfarshire. 


Iw the forty-first volume of the Your nal of the Asiatic Society 
of Bengal, Mr. G. E. Dobson has drawn attention to a partica- 
larly mteresting feature in the ostealogy of the Rhinolophine 
Bats. In the genera Phyllorkina, Tranops and Calops, he finds 
that in the mnominate bone the lium sends forward a process 
from its upper part, which meets and anchyloses with an extension 
of the {leo-pectineal spine to form a second foramen above that 
around which the obturator muscles arse. This pecuharity bas 
not been observed in any other mammal 


Tux additions to the Zoological Society’s Gardens during the 
lest week include a St. John’s Monkey (Afacacis sancti-zokannis) 
from China, and a Java-Chevrotain (Tragulus javanicus) pre- 
sented by Captam Noutsford; a Macaque Monkey (Afacacus 
cynomolgus) from Indis, presented by Mr. W. Webster; three 
Passenger Pigeons (Actopistes migratorius) from North America, 
purchased; an Egyptian Monitor (Monitor niloticus) six feet 
long; anda Tuberculated Lizard (/pwana tuberculata) from the 
West Indies, deposited. 








SCIENTIFIC SERIALS 


American Journal of Science and Arts, March.—This number 
commences with an interestmg paper, by Prof. Leconte, On the 
Great Lava Flood of the West, and on the Structure and Age of the 
Cascade Mountams, The flood, commencing m Middle California 
in se streams, became in Northern Oregon and W on 
absolutely universal; the whole country, mountain and ey, 
being buried several thousand feet. Its extent cannot be less 
than 200,000 to 300,000 square mules; its average thickness is 
probably 2,000 ft, and extreme thickness 3,700 ft From the 
structure of the Cascade (which extended throughout the 
entire region of the flood) and paleontological evidence, the author 
thinks the flood began to occurd or after the Miocene ; and 
the process of fi g probably continued, by successive fiseure- 
flows of lava, chiefly in the Cascade and Blue Mountam Ranges, 
until the Post-Tertiary ; the liquid matter having been squeezed 
out by horizontal and vertical pressure, while water, percolating 
through the hot mass, ted volcanoes that continued the 
building process,—Dr. Blake of San Francisco has a pa On 
the Connection between Isomorphism, Molecular Weight, and 
Physiological Action. One of the conclusions arnved at is, that 
Ee of DAL in the gene carbons grep mean 
quant ances sme ous group 
to na analogous changes in living matter, is less ‘as the 


atomic weight of the electro-positive element increases. —Mr. 
Carey Lea describes some experiments made to determine whether 
it is a general law that when a metallic compound reducible by 
ht is placed in contact with an oxidisable body (or one capable 
of uniting with Cl, Br, or I, as the case may bej, the capacıty of 
reduction of the compound by any particular part of the spectrum 
is influenced by the cwour of the body p m contact with it. 
But he did not succeed in thus generalising Vogel’s results; 
which, however, he does not regain as con cted or disproved, 
—Some iments by Prof. bt on the oxidation of alcohal 
and ether by ozone, seem to indicate that the vinegar process 
might be materially accelerated by passing oronised sir 
the apperatus.— Prof. Marsh communicates a notice (bearing on 
the ogy of the modern horse) of new equine mammals 
from the Tertiary formation ; and we fmther note papers On 
Recent ions in the Gulf of St. Lawrence (Mr. 
Whiteaves) ; On Foasils m the Illinois State Geological 
Report (Mr. Meck) ; On Dursociation of certun at 
very low Temperatures (Mr; Leeds), &c. 

Der Naturforscher, Fen .—We may first note, in this 
number, an account of some valuable researches by MM Petten- 
kofer and Voit, as to the significance of the carbohydrates in® 
nutrition. The authors conclude that carbohydrates, in the 
animal system, always pass entirely into carbonic acid and water, 
and do not produce fat ; but they save (ersparen) the fat mo- 
duced from albumen, and this in proportion to the quantities of 
the albumen-fat and the carbohydrate. There is also, ın the 
biological department, 2 succinct statement of Prof. Haeckel’s 
“‘Gastraea” theory.—In geology, some observations by M. G. 
Lanbe ap to indicate that the transport of dris and stones 
by ice m Bast and West Greenland is by no means a common 
thing ; and a note by M. Albert Heim describes and explains 
the formation of certain huge cauldron-like cavities m solid rock 
in the Gletschergarten at Lacerne.—From an examination of 

lant-remains found in amber, Prof has inferred that 

ia, in the Amber period, must have been much warmer than 
now ; certain Arctic Ericaceæ, supposed to be of the period, 
probebly flourished on lofty mountams.—M. Merget’s recent 
observations on thermo-diffusion of gas in leaves, and those of M. 
Reinke on the function of leaf-teeth, are also given ; while MM. 
Fhche and Grandeau study the relation between chemical com 
sition of the ground and vegetation of Prinss pinaster. This 
plant, while a flint-loving species, Jej ser a considerable 
uantity of lime; and in soils with Much Inne, the uncreased 

tion of this salt is accompanied with 2 decrease in the 
other ash constituents, especially potash (this bemg probably the 
cause of the bad condition of the tree in such soi)—In the 
department of physics, we have several notes fiom English 
sources: On the Elements present in the Sun (Lockyer) ; 
On the Affinites of the Magnetic Metals, and On Mole- 
cular Phenomena m Glowmg Iron (Barrett); On Propaga- 
tion of Sound in Fog (Reynolds), & And in chemistry, there is 
a note by M. Thomsen, treating of the influence of temperature 
on chemical phenomena of heat ; also a popular summary of M. 
Ebermayer’s researches as to the presence of ozone m the air — 


Astronomy i ted by papers on the star shower of No- 
Tomber last, on the direction of the large axes of cometary 
or 


Bullain de I Academie Reyale de Belgique. No 1, 1874.—In 
tbis number M. de Wilde es some contributions to the theory 
of bleaching of vegetable fibres which contain m and 
other matters. He considers that there us substitution of chlorine 
for hydrogen m the alkaline liquid, which has served to dissolve 
the meras matter, and that chlorine acts, besides, in decom- 
position of the water, formation of hydrochloric acid, and fixa- 
tion of oxygen in the matter—The same author com- 
municates notes on the preparation of acetylene, the action of 
rrogen oa acetylene and ethylene under the mfluence of pla- 
tinum black, and the action of the electric effluvia on some gases 
and ges-mixtures. In the last he confirms MM. Thenard’s ob- 
servations ; and acetylene, he finds, is condensed by the effuvia 
mto a hgud which solidifies rapidly, becommg yellow ; the solid 
detonates under the action of heat. Sulphorous anhydride and 
oxygen combine directly to form sulphuric anhydnde.—-Continn- 
ing his rescarches on glyceric derivatives, M. Henry describes an 
ortobromide obtained Ta of bromme on tetrabromide of 
dipropagy’ 7 a paper by M. ing, describing new syn- 
theses yposulphurous acid and of tri mead, i of theo. 
retical importance as showmg the relations between the sulphates 
and hyposulphates, and between the latter and trithionates.— 
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M. Gosselet furnishes a detailed account of the southern band of 
Devonian limestones in the district Entro- Sambre-et-Meuse ; and 


M. Selys de ps makos somo additions to a of 
a Canna oh eee me of five questions pear Bgl 

icon is anomie, teveabiects being briefly these; distarbing 
causes in determination of the electromotive force and inferior 
eae element ; relations. of heat to the phe- 


eae: al can ot oe elie 
Archroes des Sciences Physiques d Natwreiles, Feb. 15, 18 4— 
-Ja M. Dufour gives a detailed account of 
aa the variation of tcrmperatare which accompanies dif- 
fasion of gases through a porous partition, After describing the 
BE eres Gn which a porong vesel; with tliermonieter ard other 
bes inserted in its gutta-percha stopper, was enclosed in a 
a a cnt hie a see, A 
larger earthen vessel), the author studies first the influence of the 
dry or humid state of gases coming‘into contact with the porous 
wall, without diffusion ; next, variation of temperature where 
there ls no change of prengre ; and third, varianon whero there 
è- is such change. With constant eed re ake 


raturo on sde where the deist pas i andis on 

side. current seems to have a heating ang eiet ee 

entezy the porous wall and a cooling one it issues. With 
So se ase ee ee vessel, through 
cndomose of-a- ligote gas, the temperature slightly increases, 
sinking agam as pressure tends to equilibrium. Where 


exoemose of a lighter ges causes diminution of pressure in the 
vemel, the reverse occurs. —From observations of the partial solar 
eclipse of May 26 last, at three Italian stations, D’ Aoste, Monca- 
H and Florence, Prof. Deure finds no sensible influence on 
- thedeclinahon needle, either as its diurnal move- 
Sean ony Oren paige ea elias): 
„in on, yfo on ormer 
piat no connection bab has hitherto been demonstrated between the 
orders of cosmic facts, eclipses and phenomena of terrestrial 
magnetsm.—M, Charles Lory communicates a note on some 
Ceo emailed ace ce ee 


Droge in Fiye Goole a valuable series of notes on recent 
progress in Ph Geology, Z , and other branches, 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, March 26.—On the Motions of some of the 
Nebnle towards or from the Earth, by William Huggins, 

DCL, LLD., F.R S. 

Theo onthe motions of of the stars towards and 
from the earth, which I had the honour to present to the Royal 
Society in 1872, appeared to show, from the position in the 
heavens of the and stars, as well as fiom 
the relative velocities of their and recession, that the 
#10’s motion in space could not be ed as the sole canse of 
. fheso motions. ' There can be little doubt bat that in the ob- 


served stellar movements wo have to do with two other inde-, 


motions—neamely, a movement common to certain 

of stars and also æ motion peculfar to each star.” * 
It then presented itself to me sa a matter of some importance 
to endeavour to extend this to the nebuls, as it seemed 
possible that some light thrown on the cosmical rela- 


tions of the to the stars and to our stellar 
inten. by olaivatans of thelr motions of recession and 


ed ce ince the date of the paper to which I have referred, I have 
availed myself of the ee tew even 


for our Eiri aa: era 
point. 


The dey was found to be ons of get diel fom 
minnte alteration in 


in the 

At first the lagu cared ari foe aun ices 
TA fre ey appeared, hon is not sufficlently 
. coincident in character and position with the brightest line in 
the s of nitrogen to this line to be used ase 
fiducial Hne of compahson. dine in the spectrum of the 
nebalæ is narrow and defined, while the line of nitrogen is 
double, and each component is nebulous and broader than the 


7 Procosdings of the Royy] Society, vol xx p ape 


line of the nebula. The nebular line is 
with the middle of the lens refrangfble line 


The third and fourth lines of the nebular are m- 
laren pei aia Sr rene pals makes it 
mre to naa them sa nes of comparison under the, neces- 
persive power, ex im the case of 
| Some id sa 
The second line, as I showed in the paper to which I have 
referred, is sensibly comcident with an iron line, vare engri 
49573 but this line is inconveniently faint, except -in 
nebule. 
the course of some other 
directed to a lno in the spectrum of lead which falls u 
less refrangible of the components of the double line of 
This Ime appeared to meet the requirements of tho cden oa Iiis 
narrow, of a width corresponding to the slit, defined at both edges, 
axd in the pomtion in the spectrum of the brightest of the 


of the nebulæ. 
In December 1872 I co this Hne directly with the first 
lire in the spectrum of the Great Nebule in Oron. I was de- 


lighted to find this line sufficiently coincident in position to serve 


coincident 
the double line of 


ts my attention wus 
the 


`| as a fiducial line of com 


panson. 
Tanet prepne (0 ay that the coincidence is perfect ; on 
the believe that if prism power could be 
Let gg apon the nebul, ie line in tho lead 
be found to be in a small degree more refrangiblet the 
line in the nebulæ, 


The employed in these observations contains two 
compo prims, each giy a dispersion of 9° 6’ from A to 
H A -power of 16 diameters was used, - 


Tir tho eer clmanesus claer ahon oF cise two lines it was found 


“Tiny oa map ofthe spectra fled thls Tine 1a nat 
own map of the of lead this line is not 


én’s map (1868) the Jino is represented by a short to 
tow that, onde the condinone o under which Thalén 


zden Era ase io Ciee) are Pose whic ee o 


of the in which the Secrest RE or absent, 

cieumstance of the line or faint and 
a e give peo to me the pos- 
sibility that the line might be due not to the vapour of lead bat 
to some combination of under the of lead 


pale apeiron fui a pet og 

lines of the ordinary are scarcely vimble, and the 
fic under Solan taa bena ths in the 

with the exception of the bright line in the extreme violet. 

I need scarcely remark that the circumstance of making use of 
this line for the purpose of a standard line of comparison is not 
to ke taken as affording any evidence in favour of the existence 
of lead in the nebula. 

Each nebula was observed on several nights, so thet the whole 
observing time of the yoar was devoted to this inquiry, In 
no Instance was any of relative position of the nebular 
line and the lead line detected. 

It follows that none of the nebule observed show a motion of 
prea ee as err ios satay the sarth’s 
motion at the time. motion must be cons: in the re 
sults to be drawn from the observations ; for if the earth’s motion 
be, say, [0 miles second from the nebulæ, then the nebula 


would not be with a greater than 15 per second ; 
bat the nebala might be seer with velocity as great as 
35 miles because 10 miles of this velocity would be 
d by the earth’s motion in the contrary direction. 


‘The observations seem. to show that the gaseous nebule as g 
* Procgedingn of tho Royal Socjety , YO}. zx. p. 35o 
s 
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class of bodies have not proper motions so great as many of the 

stars. It may be remarked thet two other kinds of motion 
may exist in the nebule, and if sufficiently rapid, may be detected 
by the spectrosco 1. A motion of rotation in the plana? 
nebula which might be discovered by placing the of the 
instrument on oppomte limbe of the n 2. A motion of 
translation in the visual direction of some portions of the nebulous 
matter within the nebula, which might be found by comparing 
the different parts of a large and t nebula. 

Sır Wilhem Herschel states that ‘‘nebule: were generally de- 
tected in certain directions rather than in others, and the spaces 

ing them were generally quite deprived of stars ; that tho 
nebulse appeared some time after among stars of a certain conm- 
derable mre, and bat seldom among very small stars ; thet when 
I came to one nebula I found several more in the same neigh- 
bourhood, and afterwards a considerable time pemed before I 
came to another parcel” * 

Since the existence of real nebulæ has been established by the 
To o! Ma spectroscope; Mr. Proctor t and Prof. D’Arrestt have 
called attention to the relation of position which tho gaseous 
nebulæ hold to the Milky Way and the sidereal system. 

It was with the hope of adding to our information on this 
point that these observations of the motions of the nebulae were 
undertaken. - 
wing list the numbers are taken from Sir J. 
Herschel’s ‘‘General Catalogue of Nebulæ.” The earth's 


o 








No h H Others, | Earth's motion from Nebuko 
ee E þa ae ee 
1179 |. 360 -— M. 42 7 miles per second. 
4234 j 1970 = 1.5 2 yy ” 
4373 iy 37. oey I ” n 
4390 2000 — 3.6 2 p ” 
4447 2023 Tin M. 57 3 ” ». 
4510 2047 | IV. 51. can 14 ” ”» 
4964 224I | IV. 18. — 13 ” o. ” 














Chemical Society, Apiil 2—Prof. Odling, F.R.S., in the 
chair.—A on Sulpho-cyamde of Ammonium and Sulpho- 
in cee y Dr. T. L. Phipson, and a note On a’ Reaction of 

c Add, by H. R. Procter, were read by the Secretary. 
Mr. Procter finds that a mixture of gallic aad and potasium 
arsenate, when to the ar, acquires a beautiful green 
colour.—Mr. W. Noel Hartley then read a memoir On Cobalt 
Bromides and Iodidea, in which he described the method of pre- 
peration and properties of these com ; they closely 
resemble the correspondmg chlorides, Fine specimens of the 
different salts were exhibited by the anthor.—Mr. E. Neison 
read a paper On the Distillation of Sodium Ricmoleate, and 
Mr. C. H. Piesse a note On the Solubility of Plumbic Chlonde 
in Glycerm.—Mr. Kingrett read a voluminous communication 
On Ozone as a Concomitant of the Oxidation of the Essential 
Oils, Part I., and from his experiments he mfers that the com- 
pound produced during the oxidation of oil of tine is 
neither ozone nor hydrogen peroxide, but a hy oxide of 
turpentme. The last paper was On the Action of Chlonde of 
Benzyl on Camphor, Part IL, by Dr. D. Tommasi. 


Royal Microscopical Society, April 1.—F. H. Wenham, 
vice-president, in the chair.—A paper On the Stiucture of the 
Lepisma Scale, by Dr. Anthony, was read to the meeting, in 
which the author showed that the two sers of markings were 
upong te sides of the scale, the ribs being u the under 

de,—Mr. Wenham gave a demonstration of is method of 
measuring the angular apertures of objectives, and 
his mode of stopping out the extraneous ia 
so uently a cause of error.—Mr. S. J. M read a 
describing the proboscis of a moth (believed to be a 
African species) which was farnished with a means of 
the nectaries of fowers. A mounted specimen was exhubit 
under one of the Society’s instruments in the room, and drawings 
in illustration of the paper were placed upon the table. 


Linnean Society, April 2—Mr. J. Gwyn J F.R.S., 
in the chair, —On the Morphology of the Skulls m the Wood- 


* Philosophical T: 

t “ Other Works than Oms, Py ie 

1 t Astronomische Nachrichten, ” No. 1908, p. 190» 
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pecker (Pidda) and the Wrynecks (Yuugida), by Mr. W. 
itchen Parker, F.R.S. The present paper in one O! € seriea m 
hand in which the writer has endeavoured to work out thoroughly 
the facial characters of certain types of birds in harmony with the 
views given by Prof. Huxley m his well-known paper on the 

ification of the Feathered T (Zool. Proc. April 11, 
1867). His own mode of research is much more like that fol- 
lowed by the di i ed anthorof that pepet fhan Hut prr 
sued by ornithologists proper. Without mdervalumg their 
excellent labours, there are many things which are seen first 
and first understood by the embryologist and not by the zoologist 
as such. Prof. Huxley, in the paper just referred to, separated 
the forms now under consideration mzo bu group Coleomorphx, 
and gives (p. 467) a very valuable summary of therr characters, 
It was sought in that paper to into more or less zoological 
contiguity snch birds as have a sumilar structure of the facial, and 
especially of the bones Those nee the Schi- 
zognathæ (p. 426), the Dromæognathæ (p. 425), &c., are very im- 
portant, alıhough some of them are of very wde application. It 
was the aret pela of the author of this paper that the wood- 


ers would y find a place am the son-passerine aerial 
irds ; but examinahon of their structures soon dispelled. 
this opinion. are more allied to the Passerine than most of 


the Zygodactyles ; but it is to the eméryos of that type, and not 
to the adult, that they are related. The Passerine themselves ore 
well termed ægıth ous (p. 450); this huge group is under 
hand at present ost of the non-passerine birds that seem to 
come nearest to the woodpeckers have a very solid te; they 
are desmognathous ; others, as the Hamming- and goat- 
suckers ( i ), are schizognathous ; whilst the swift Cop. 
seins) is as perfectly mgithognathous as the swallows, But 
woodpeckers retain that non-coalescent condition of the palatal 
structure which we see in the Ilzards, very unlike that great fusion of 
pacta towards tha midline which occai t mastol the higher birds. 

ey also have an unusally arrested condinon of the palatal part 
ofthe upper jaw-bone (maxillary), which is characteristic of the 
lizard and alie the bird-class generally, and bones superadded 
to the palate, vomers, septomaxillaries, &c. ; these are persist- 
auy in paired groupe, more in number, and altogether more 
evidently icand Lacertian, than the homologous parts of 
other birds, writer therefore seeks to introduce a new mor- 
phological term for these birds as a group, having relation to 
their face, namely, the term Saurognathe; for none of Prof. 
Huxley's terms are appropriate for thw type of palate. The 
mter has worked ont kese parts in the nestlingof Yrnax lorginlla, 
in four of Geetuns viridis, in the young Of FINNS minor, 
andin the adult of P. mayor, P. analis, Hemtlophus Julvus, and 
PUIS setnsitts. 

MANCHESTER 


Literary and Philosophical Society, March 3.—~Physical 
and Mathematical Sechen.—Alfred Brothers, F.R.A.S., presi- 
dent of the Section, in the chair.— Results of pattie Ob- 
servations at Eccles, Manchester, durmg the year 1873, by 
Thomas Mackereth, F.R AS. 

March 10,—-Ordinary Meeting —E. W. Binney, F.R.S., vice- 
president, in the chair,—The chairman said that at a meeting of 
the Society on January 9, 1872, m presenting to the notice of 
the members specimens of iom] woods from the lower coal 
measures of Lancashire, he stated ‘‘ that from some examples in 
his cabmet he was led to believe that Cotta’s Meduslosa us 
was merely the rachis of a fern or a plant alled to one,” Prof. 
Renault, of Paris, to whom we owe so much fo: his re- 
searches in fossi botany, read a memoir before the Fiench 
Academy on January the 26th last, which has since been 
printed in the Comat Rendus, that completely confirms this 
opinion.—Further Observations and ents on the Infia- 
ence of Acids an Iron and Steel, by W H. Johnson, B. Se. 
At the last meeting of the Soci Prof. Reynolds, in 
an paper On the Effect of Acid on the Interior 
of Iron Wire, appears to think that Mr. Johnson did not 
attribute to hydrogen any portion of the remarkable change 
produced m iron and steel by immersion in aad. That ım- 
memon in acid is the primary cause no one, Mr. Johnson 
thinks, will dispute; but that bydrogen plays an important 
part in producing these changes and is the cause of the bubbles, 
the author showed in a peper read before the Society, March 4, 
1873, The supposition that the absorption of. hydrogen is the 
sole cause of the change in the freaking strain, diminution in 
toughness, &c., attendant on the immermon of iron in hydro- 
chloric or sulphuric acids, and that there is no absorption of 


a 


~i exysials of the metal. {t will however be mid, the acid must 
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act on the walls of the cavity and form a salt of iron with libers- 
tion of hydrogen: pis oey go- on to a enal Aay pat i 
> to this view we may bring experiments 
a cracked tube ( 
he shows that no precipitate is on 
placing a cracked tube filled with nitrate of lead in a solntich of 
making it probeble 


under 
made at Manchester during the year 1873, by Prof. Balfour 
Stewart, F.R.S. 5 

GLASGOW 


under the name of KAabdemesen, and which es at least two 

spea AEO EEE D » C. ir and 
rhombifera. The authors also described 

of other two of the one having the 

habit of a Fenestalla, the other of a but both show- 

ing the remarkable peculiarity of seseries of denticles pro- 


measures, 
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THE ADAPTATION OF OUR UNIVERSITIES 
TO THE WANTS OF THE AGE 


| Ga has given us special pleasure during the last few 
years to record the efforts made in several of oyr 
British Universities and Colleges to adapt their teaching 
and their appliances for teaching to the present state of 
knowledge. We have seen what has been done by means 
of a fraction of the splendid revenues of Oxford, what the 
princely munificence of her Chancellor is providing for 
Cambridge, and what public subscriptions aided by judi- 
cious liberality on the pait of Government have enabled 
Glasgow .to achieve. Let us see what is now being 
attempted by a University which, though for its years 
rich in usefulness and fame, even relatively to those just 
mentioned, is, so far as funds are concerned, in a state 
approaching to indigence. 

A short paragraph in our last number called the atten- 
tion of our readers to the important step which has just 
been taken by the University of Edinburgh, with the view 
of thoroughly adapting its lecture-rooms and laboratories 
at once to the enormously increased numbers of its 
teachers and students, and to the ever-growing demands 
of physical and biological science. 

Increase of numbers of teachers and taught would of 
itself demand a proportionate increase of space, which in 
Edinburgh must be considerably more than two to one 
as regards lecture-rooms alone. But when we consider 
the improvements which have been introduced into the 
modes of teaching, the imperative necessity for practical 
instruction in addition to lectures and demonstrations ; 
nay more, the desirability of enabling |professors not 
merely to teach what is known, ,but also, by original 
research conducted by themselves and their more pro- 
mising students, to endeavour to extend the boundaries 
of Science : we s@e how immense are the issues involved 
in the step which Edinbargh has just taken. 

That it will be successful, no one who knows Scotland 
and Scotsmen can fora moment doubt. But Scotland is 
a comparatively poor country—receiving back from the 
Treasury a much smaller fraction of her taxation than 
more favoured portions of the empire—and Edinburgh 
University is, relatively to the number of her students, by 
far the poorest of even the poor Scottish Universities. It 
is to be hoped, therefore, that Government aid will be 
forthcoming, as in the recent case of Glasgow, to eke out 
the efforts of those who, with as good a cause as could be 
wished for, and hearty desire to advance it, yet cannot 
entirely rely on the results of their unaided exertions. All 
former Edinburgh afnsis, scattered as they are broad- 
cast over the world, especially in England and in India, 
must be prepared to acknowledge, by such contributions 
as they can afford to make, the value of the instruction 
they have received. Let no one abstain from giving 
because of the smallness of the sum he can afford ; every 
mite is of importance—let him rather rejoice that he has 
the opportunity, which dppears to occur but once in a 
century, of contributing to so noble an object. 

The story of her last successful endeavour to meet 
wants toa certain extent akin to those now felt is well 
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told in the following extract from the Programme of the 
Acting Committee :— 

“One hundred years ago, an Appeal was made to the 
public on behalf of the Univermty of Edinburgh, The 
number of students was then stated as ‘ betwixt six and 
seven hundred,’ the inadequacy of the collegiate buildings 
to the size and im ce of the University was pointed 
out, and it was declared that while in h great 
improvements were going forward on all hands, ‘the 
University fabric alone’ remained ‘in such a neglected 
state, as to be generally counted a dishonour to the City 
of Edinburgh, and to this part of the kingdom.’ 

“ The result of that Appeal was a liberal public subscrip- 
tion, opened in March 1768, which, with the aid of Govern- 
ment, provided the handsome edifice now existing, That 
building for a lo eriod amply sufficed for all the 
teaching purposes of the University. But the lapse of a 
century has produced great changea onng that period 
the population of the metropolis been more than 
treb ed ; increased facilities for maranik have brought 
the University within reach of parts of the 
country ; the advantages of a University education have 
become much more appreciated; the advancement of 
Science has widely extended the field of academic teaching ; 
and the renown alike of teachers and graduates, whose 
names will ever be associated with the Umversity of 
Edinburgh, has increased its fame and reputation through- 
out the world. 

* Thus, the buildings of the University again prove to 
be wholly inadequate to its necessities, This inadequacy 
is felt in various ways. 

“The number of students attending the University in 
1768 was ‘betwixt six and seven hundred,’ and the 
number of Professors was 21. In the present Session 
(1873-4) the number of students is betiveen 1,900 
and 2,000, and that of the Professors is 35. The Class- 
room accommodation has thus become wholly insufficient, 
The’ students at present attending the Chemistry, 
Anatomy, and Natural History Clagses number about 
300 in each case, The Lecture-rooms are consequently 
much overcrowded, and great personal discomfort is thus 
occasioned to both the teachers and the taught. 

* But apart from the present buildings being insuffi- 
cient as regards the students in attendance, the nature of 
the modern system of teaching in several branches has 
rendered the existing accommodation altogether unsuit- 
able. 

“Since the present University buildings were erected 
the whole subject of Practical Chemistre has been added 
to the course of study. Within the last ten years large 
and commodious laboratories have been provided in con- 
nection with many of the European Universities, and it 
would be most unfortunate if the University of Edin- 
burgh, which was the first British school to introduce 
practical instruction in Chemistry into the medical curri- 
culum, were not enabled to carry on satisfactorily this 
important branch of medical and scientific training. 

Again, the instruction formerly given in Anatomy con- 
sisted almost entirely of lectures and demonstrations de- 
livered in the class-room. The chan in Medical edu- 
cation during the last thirty years render it necessary that 
each student should now pursue for himself the study of 
Practical Anatomy. The rooms at present in use were 
not constructed for that ose, and are lamentably in- 
adequate for the work to Fedea in them. 

= But besides the departments of Chemistry and Ana- 
tomy, increased accommodation, in the form of Laborato- 
ries, and rooms suited for microscopic and other practical 
investigation and instruction, is required for the Chairs of 
Materia Medica, the Institutes of Medicine, Natural His- 
tory, and Pathology. Nor is it less urgent that much 

tional accommodation for the apparatus and the Phy- 
sical Laboratory of the Chair of Natural Philosophy 
should be provided.” 
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i _ Take these in turn—the last- mentioned first. The 
Physical Laboratory has been but six years in existence ; 
simply because jt was impossible sooner to find any accom- 
modation for it. One small room was obtained capable 
of holding a doren students (at very high pressure). The 
success of the first year was so great that in the next 
session more than half of the applicants had to be refused 
‘admission ; and as the demand grew, the working time 
allowed each student per day had to be futher and further 
restricted, till, in the session just concluded, the lowest 
admissible limit (ons kour fer day) had at first to be 
adopted, and yet several applications for admission had 

_ to be refused. In spite of these drawbacks, much sound 
work has been done, and many of the Laboratory students 
have already obtained excellent posts connected with 
Astronomy, Telegraphy, Engineering, Sugar-refining, &c., 
mainly on account of the traming they have received. 
The good thus done is to be measured? not by the mere 
fact of the success of these men in life, but by the fact 
that their success introduces into practical observatories, 
workshops, &c., men who have learned the reasons for the 
manipulations they employ, and who can therefore meet 

_ an emergency in ways which no rule-of-thumb teaching 
could possibly have suggested. 

In Anatomy and Chemistry, practical teaching has long 
been established, and is afforded to every medical student 
and to such others as study these subjects as parts of a 
general scientific training. But it is necessary that a 
great deal more should be done in this direction, especially 
in the way of affording to advanced students opportuni- 
ties of cultivating their own powers, and furthering Science 
by original research., The present arrangements render 
this possible only to a very limited extent. 

Although practi@al instruction in Physiology, Pathology, 

' and Pharmacology have not formed for so long a ptriod 
as in Anatomy and Chemistry an integral part of a 
medical curriculum, yet the University authonties have 
recognised its importance and have introduced it as far 

' as the meagre space at their disposal would admit. But 
the increasing demand for a“bractical training has over- 
crowded these rooms and made it imperative that addi- 
tional accommodation should be provided, not only for 
tuition but for self-traming and discovery. 

Thus all-the practical departments in both the physical 
and biological sciences urgently demand additional house- 
room. 

In conclusion, we would again call attention to the fact 
that one of the great reasons for the present appeal is to 
be found in the immense success of the University ; its 
mere numerical growth has far exceeded the accommoda- 
tion provided. But we would also specially note the fact 
that, although the scheme has just been launched, the 
contributions already received or promised amount to the 
very handsome, though of course utterly inadequate, sum 
of 60,000/, At least 40,000. more, with the equivalent 
which may reasonably be expected from Government, are 
required to give us yet another University, furnished at 
least with buildings which will enable it to preserve 
for another century its well-deserved but hardly-won 

fame. 

- But it must not be forgotten that buildings alone, how- 

‘ever perfect, are not sufficient for the work desired. The 
further ‘extension of ‘the teaching staff must inevitably 

: ka E] a 


follow. ` But questions of this nature, as well as the an- 
nual supply of -funds for the purchase of apparatus and 
materials, will, we hope, be effectively treated. by the 


Royal Commission on Science, whose Report on the .. 


Scottish Universities, and whose proposals for their ade- 
Guate endowment, are, in the North at least, anxiously 
expected. : 


= amend ns 


SCHORLEMMER’S. “CHEMISTRY OF THE 
CARBON COMPOUNDS” 


A Mannal of the Chemtisiry of the Carbon Compounds ; 
or, Organic Chemistry. By C., Schorlemmer, F.R.S., 
Lecturer on Organic Chemistry in the Owens Col- 
lege, Manchester. (London: Macmillan and Co, 
1874.) ; 


UDGING from the rapidity with which text-books on 
Organic Chemistry have-made their appearance of 
late, it might reasonably be inferred that a good treatise 
on that subject is much wanted. The student who 
turns eagerly to the present manual in the hope that 
the eminent author will help him out of some of his 
difficulties, and that he will find the subject treated ina 
nove. manner, will however, we fear, feel somewhat disap 
pointed. 

Ths classification adopted by the author deals first with 
the compounds of carbon with oxygen, sulphur, and nitro- 
gen ; compounds which form the cgnnecting link between 
inorganic and organic chemistry. He considers, justly, 
that a knowledge of the compound radicals into which 
these elements enter is essential to a proper understand- 
ing of a large number of other carbon compounds, He 
then describes the large group of fatty substances, sub- 
divided again according to the quantivalence of their 
radicals, as well as the carbohydrates, terpenes, and cam- 
phors. The next division comprises compounds richer in 
carbon than the fatty substances, and which are not con- 
verted into such by the addition ofghydrogen. These 
are again subdivided into several groups, including - 
that of. the aromatic compounds, which has been most 
fully investigated, and the group of compounds gontain- 
ing two or more aromatic nuclei linked together by carbon, 
and the glucosides. Lastly, we have a division of artifi- 
cial and natural bases (alkaloids), of colouring and bitter 
principles, of compounds contained in bile and other 
secretions of the animal body, and of albumenocids and 
proteids, 

It will be seen from this brief synopsis that the author 
deviates for the most part from the arrangement which 
has found favovr with many modern writers on Organic 
Chemistry. Rether than treat of well-defined families of 
organic bodies, such as hydrocarbons, alcohols, ethers, 
aldehydes, ketones, acids, &c., he prefers to retain groups 
of homologous saries, together with their derivatives. To f 
the student this arrangement has the decided drawback 
that it invalves much repetition in examining chemical 
changes, and, what is more important, it does not 
enable him to take in at a glance in what consists the 
similarity or dissimilarity between classes of bodies of 
analogous structure, and derived from a homologous 
parent stock; nor is it so easy to see where one or 
several links ip the yarious aes series are miss- 
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ing. The reward of grappling with the intricacies 
of organic bodies to which each worker is entitled who 
adduces new facts—no matter to how limited an extent— 
consists just in the intellectual treat of supplying perhaps 
some of these many missing links. There can be no 
question which system of glassification will assist him to 
do this most speedily. 

A student’s perplexity will not be diminished on following 
our author into the vexed question of formule. We take 
it for granted that chemical formule have been devised 
to express the phenomena produced by the action of 
chemical force. That they expressat present the final result s 
rather than the agencies and forces which have been at 
work to produce them may likewise be taken as correct. 
They are, at the very best, poor representations only of the 
chemical changes which we witness daily. Whether it 
will ever be possible to prove that the atoms or groups 
of atoms of which chemical compounds are supposed to 
consist really stand to each other in certain definite rela- 
tions, because they exhibit certain analogies under the 
influence of the chemical force which holds them together 
or loosens them, may well remain matter for specula- 
tion. As long as no differences of opinion respecting 
chemical facts are involved, views may differ on the mode 
of expressing them by formula, provided always that the 
choice between two different modes of expression falls 
upon the one which recalls the greatest number of 
analogies in the most simple and rational manner, and 
can therefore become moe fruitful in new discoveries. 
Several rational formule are possible for onc and 
the same compound according as different relations are 
to be expressed. A knowledge of the order or position of 
the atoms 13 out of the reach of experimental demonstia- 
tion. If the so-called position-theory of the carbon atoms 
in ceitain organic compounds can assist us, however, in 
elucidating ceitain relations and analogies, and if this 
theory is leading rapidly to numerous new discoveries, 
then, by all means, let us avail ourselves of it. It seems 
that constitutiongl, or, as they are sometimes called, 
structural formule excite the ire of some of our critics 
of chemical literature inversely to the understanding 
they display of them, and the very name constitutional 
formula, or the sight of a graphic representation thereof, 
inflames their fury as violently as a red cloak excites an 
infuriated bull However much ridicule may attach in 
the eyes of some people to constitutional or structural 
representation, it is pleasant to observe that the chemists 
who now dispense with it altogether form the exception 
rather than the rule. 

Mr. Schorlemmer makes an especially liberal use of struc- 
tural formule, showing the relative position and units of 
combining capacity of carbon atoms, with the view mainly 
of explaining isomeric bodies. Every student of organic 
chemistry will thank him for this, for,on perusing the 
journal of the Berlin Chemical Society, for instance, one 
cannot help being struck with the remarkable impulse 
which the conception of structural representation of the 
chemical composition of bodies has given to the study of 
organic chemistry in Germany. Chemists find it, no 
doubt, difficult to disengage themselves entirely from 
some of the various theories that have held sway durng 
the last twenty years, and hence we look with leniency 
upon the want of uniformity of formule and chemical 

. 


nomenclature displayed in this book. On pp. 3, 4, 
and 5, for instance, the brace is used in a double sense, 
showing the formation of molecular bodies by the direct 


combination of element with element as in F } E } vt ; 


and again by uniting two or more elements with a poly- 
H 

valent element, as in H tn, without any connection 
H 


existing between the'monad elements themselves other 
than through the polyad element. Such names as Tin 
chloride, SnCl,, Platinum chloride, PtCl,, and others, 
must create the impression that these are the only com- 
pounds which tin, &c. forms with chlorine. The different 
atomic groups in structural formule are sometimes sepa- 
rated by points, sometimes by Jines (forks, prongs, or 
whiskers, as some fastidious critics have called them), Inthe 
absence of these various graphic representations free use 
is made of molecular formulx ; indeed it strikes us that 
the author has been often over-cautious, and has not 
attempted constitutional formule: where such representa- 
tion would appear of particular interest to the student, as, 
for instance, in the case of the isomers of aldehyde, of 
aldines, &c. 

Certain groups of atoms contained in a great number 
of organic bodies, such as nitroxyl, NO, sulphuryl, SO,, 
phosphoryl, PO, say be viewed otherwise than as monad, 
dyad, or triad compound radicals, -Why, for instance, 
should PO in phosphorous acid be a triad radical when one 
of the hydrogen atoms is not replaceable, but “ remains 
together” with the PO group? or in hypophosphorous 
acid, where two atoms of hydrogen remain linked to PO? 
Considering the liberality displayed” by the author regard- 
ing formule, we shall be pleased to age him shake off the 
trammels which stil encumber his inorganic compounds. 
We cannot see why NO, should combine with OH to 
form nitric acid, and with H to form nitrous acid, or why 


SO, should form the compound radical in SO, | a and 
in sulphuric acid SO, f Of and also in sulphurous acid 


SO, | OH Our author writes ethyl nitrite CH,O.NO, 
and not C,H,NO,, “because in the former the N is 
linked to the ethyl by means of an atom of oxygen, whilst 
in the isomeric nitro ethane C,H,N f O> the nitrogen is 
linked directly, and the oxygen atoms satisfy each other.” 
We need scarcely say that this latter compound may 
also be viewed differently. We might greatly extend the 
list of similar incongruities, taking our examples espe- 
cially from the organic silicon and boron compounds, 
which, more than anything else, show that the same idea 
of grouping elements that is now so freely admitted to 
prevail for carbon compounds must logically hold good 
also for inorganic bodies. 

The nomenclature first proposed by Hofmann and 
adopted by our author of designating the different parallel 
hydro-carbon series by the terminations, ane, ene, ine, 
one, une has some inconveniences which perhaps are less 
appaicnt to the teacher than to the student of organic 
chemist y, who must be sorely puzled to distinguish, for 
instance, between ethine and phosphine, stibine, oryte- 
tialdine, &c, ; and it is with regret we see some authors 
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go.even further, 
for the familiar ethyl iodide, &c. - , 

As constitutional or structural formulæ are intended to 
assist the student m the study of organic chemistry, we 
should have preferred if the well-understood abbreviations 
for compound radicals, advocated by some of our most 
eminent chemists, such as Et. for ethyl, Ay. for amyl, had 
been used. We observe; on p. 53, that Cfy. and Cfdy. are 
used for the compound cyanogen radicals ; why should 
not constitutional formule generally be simplified by the 
use of abbreviations? The task of deciphering certain 
complex organic formule is already heavy enough, and 
some such shorthand expressions as the above will soon 
become all but indispensable. We do not for a moment 
plame the author alone for these sins of omission and 
commission. Our norgenclature and terminology are in 
such a state of confusion that a bold reformer should be 
-welcomed rather than discouraged by every lover of our 
science, 

We notice a few slips: On p. 7 “C,H, + a” should be 
C, H,, + »3 on p. 13 “monad and triad radicals cannot 
be isolated ;” but at top of p. 14 we are told that “ methyl 
combines with methyl, and we obtain ethane or ethyl 
hydride.” Why methyl, &c., should not exist in a free or 
molecular state as much as hydrogen we are unable to 
see. On p. 67, the oxygen in the formula for guanidine 
should be omitted. On p. 72, “methyl iodide 2CH,” 
- should be 2CH,I. Onp. 111, “The vapour of ether is 

2'557 times heavier than water.” On p. 112 “ triacetyl 
chloride” should be trichloracetyl chloride. On p. 135, 
' 4C, Hy, N” is given in the equation, instead of Cs Hi, Ny 
On p. 309, “ Cy Hy NH,” should be C, Hy NH, ; and others 
which we will not mention. 
We freely admit many commendable features in 
Mr, Schodemmer’s new book, which will render it ex- 


tremely useful, especially to the student engaged in 


tracing the various isomerides, but we cannot help thinking ; 


that in some respects it does not come up to some works 
on organic chemistry which we already possess. 
—_—__a___ 








OUR BOOK SHELF 
Dahomey as it Is: being a Narrative of Eight Month? 
residence atic got SER o be account of the 
notorious Annual Customs and Social and Reli- 


i a ate 


treati ing him 
and creating him a prince of the coun The 
Mr. Skertchly’s work is occupied with a 

ual “ ” as they 


their “ customs” are pretty well known through pge- 
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questions the of 
Burton, who is. quite able to defend himself if he feels 
aggrieved at Mr. Skertchly’s criticisms.’ The author 
succeeded, during his stay at Abomey, in doing but little 
in the way of collecting, and in this work there is 
scarcely any details as to the natural history of the 
country. e has evidently a considerable irati 
Pee es ae PE tone 
formez, whom he considers not nearly so cruel as the 
latter, though both oapally brara and remarkably well- 
disciplined as soldiers, a short Appendix on the 
Ashantees, he prophecies that our recent expedition to, 
the Gold Coast would fmd them formidable enemies, 
which ecy can hardly be said to have been fulfilled. 
He the Dahomans from the charge of intentional 
cmuelty in the barbarously performed human sacrifices 
which form so important a part of thelr customs, and we 
think he succeeds; the victims, who are all either cri- 
minals, or prisoners of war, are sent as messengers to 
deceased kings, The work is illnstrated with a number 
coloured plates, which no doubt show 
the dresses and manners of the people, though 
some of the pictures which exhibit the method of sacri- © 
ficing the human victims are simply revolting, and ought 
to have been confned to the authors portfolio, 


LETTERS TO THE EDITOR 

[Ths Editor docs not hold kissef Jor opini sed 

D A aa, Me cae ble of oe eae 
communications. | 

Fertilisation of tho Fumariaces 

on to make a few remarks 


it would be an injury to the plant had the flowers been from 
the first of a fins crimson. I have often scam bees sucking the 
flowers of the fumariaceous genera, Ci x and 
Adlumia; bat many years ago I watched ly the 
flowers of Fiumaris officinalis and and never sew them 
visited by 2 single insect; and I uded from reasons which 
I will not here give (as I camnot find y original notes), that 
they were frequented daring the night moths 

are not necessary for the fertilisation of oficinais; iori 
covered up a plant, and it produced as many seeds-as an uncovered 
one which near. On the other with some species of 
Corydalis, aid of insects is With to 


the flowers of Z. 


K CuarLES DARWIN 
In the vegetable kingdom we meet with - 
coloured antic products, eaontally pace! ara 
many li panei Pig ts of ania fangi) and origi- 
nating from venomous infection by insects (red gulls of 
oek-leaves) or from decomposition (red pigments in autumnal 


leaves). all these cases these colours a to us to be 
merely an acidental of the products, and 
we do not feel ind to start the of what use 


perticular colour may be to the plant ucing it, Butit is quite 

otherwise with the colours flowers, Bright colours 

in flowers which attract our attention and admiration 

aro in mest casce to the plant itself which produces 
e 
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ing in like manner also the attention of insects, | and by them delegated to a sub-committee composed of the fol- 


which, visiting the flowers for their own profit, at the same time 
unconsciously bring to the plant the great advan of cross- 
fertilsation. Hence we understand that biight-flowered varieties, 
whenever produced by any cause, might be preserved by natural 
selection, and at last remain the only A rise among all the con- 
currents of the same species. Thus, the occasional appearance 
of gaily-coloured varieties granted as a matter of fact, and the 
peculianties of colour supposed to be herediteble, we are 
enabled by Darwin's to explain the variety of 
colours met with m flowers. But we should always bear in mind 
that we are at present quite ignorant of the chemical processes 
by which certam colours are produced in the flowers, and of 
the physical or o c causes by which these chemical pro- 
cesses were effected when they first appeared and are effected 
in every subsequent generation. Reflecting on the first origin of the 
adaptation of flowers to the cross-fertilisation by insects, and con- 
sidering that the oldest and most primitive phanerogamous plants 
which still exist, the G are exclusively fertilised by 
the wind (are anemopAilons), whilst the enormous majority of 
Angi is provided with flowers ad to cross-fertilise- 
tion by insects (entomophslows), we cannot doubt that the original 
manner of fertilisation of phanerogemous plants was fertilisa- 
ton by the wmd, and that the first plants which adapted their 
flowers to cross-fertilisation by insects were anemop ones, 
eie ea a = or the pett descendants of them. Never- 
esa the flowers of many Gymnospermæ (Abietinæ) present 2 
beautiful colour, which attains its culmination during the disse- 
minating of the pollen.* This beantiful colour w a tly 
nether of any use to these plents, which are cross- 
fertilised by the wind, nor can have been inherited from en- 
cestors to which it was useful. We may therefore also in this 
case, without hesitation, regard the colour as a merely accidental 
phenomenon, which, secondanly produced by the more active 
chemical processes during the time of flowering, disappears again 
in the same degree as the intensity of development decreases in 
the cones. Probably the gnily-colomed perianths of the entomo- 
philous Anpios have ori ed in a similar manner. 

In ly of possible physical effects, natural selection is 
evidently without any he as to colours, unless anmals are 
attracted or repelled by them. y not only the first 
orlgm of wright coloured flowers, but also the e Jk colaar m 
the flowers after the ovaries are set, us altogether foreign to 
the effects of natural selection. Itis as indifferent to an entomo- 
philous plant whether its flowers, after having been fertilised, 
grow paler or darker, ns it is to an anemophilous plant whether 
its flowers are attractive to insects ornot, In most cases, indeed, 
flowers change while fading into paler and leas conspicuous colours, 


but often also their colour remains unaltered or even grows moe 
conspicuous. Old flowers of Malampyrum or instance, 
which, not hewmg been crossfertilis by insects, regu- 


larly fertilise themselves, are always reddish-yellow, whilst 
younger ones are yellow. 

As to Fumaria capredata, alluded to in Mr. Moggridge’s 
letter (NATURE, vol ix. p. 423) I have neverhed the opportunity of 
observing its flowersmyself, but from Hudebrand’saccount (“Jahrb. 
f. wissensch. Bot.” vii. p. 452) I believe that it Is restricted 
to regular self-fertilisation, cross fertilisation by insects not, in- 
deed, being imposmble, but taking place very exceptionally ; for 
it has lost, probably from permanent disuse, the elasticity af the 
cap formed by the inner petals, which in other fumitories 
secures crost-fertilisation in case of the repeated visits of insects. 
If this presumption of mine be night, it would the more explain 
Mr, Moggridge’s observation ; for im this case the colour of ths 
flowers ot this fumıtory, inherited from ancestors to which it was 
gote useful, would be almost nseless to this degenerated descen- 

t, and therefore almost withdiawn frem the influence of 
natural selection. 


Lippstadt, April 4 


HERMANN MULLER 


Conference for Maritime Meteorology 


SOME of your readers may have noticed in the Report of the 
Proceedings of the Meteorological Congress at Vienna that it 
was decided to be advisable to convene a fresh Conference for 
maritime meteorology, in order to reconsider the decisions of the 
Brussels Conference in 1853. 

The matter was handed over to the Permanent Committee, 


* Seo Strassburger’s memoir in “ Yonaleche Zeitschrift,” vi. hand, a heft, 
PP. 249-061. 


lowing members :— 
Prof. Buys Ballot (Holland) 
Prof. Mohn (Norway) 
Capt. E. Mouchez (France) ' 
Dr. G. Neumayer (Germany) 

with myself, 

The sub-committee have nearly decided on a form of pre: 
gramme for the proceedings, and there are hopes that the - 
erence will meet in London in the month of Anu or so. 
Endesyvours will probably be made to induce H.M.’s Government 
to issue the invitations, and thereby to give an offical character 
to the Conference. Rosert FL Scorr 


r 


Herbert Spencer and 4 rieri Truths 

ABSENCE from town has delayed what further 1emarks I have 
to make respecting the disputed origin of physical axioms. 

The particular physical axiom in connection with which the 
pee question was raised, was the Second Law of Motion, 

t stands in the inciga as follows :— 

‘ The alteration of motion ts proportional to the motive 
Jerte impresi; a a made in tke SES: fh af the right line tte 
which Sores is ssapressed, 

“ If any force generates a motion, a double force will generate 
double the motion, a triple force triple the motion, wh that 
force be Impressed altogether and at once, or gradually and suc- 
cewsively. And this motion (being always directed the same way 


with the gen force), if the body moved before, ıs added 
to or subducted the former motion, according as they 
directly ire with or are directly contrary to each other ; or 


consp’ 
obliquely joined, when they are oblique, so as to produce a new 
motion compounded from the determination of both.” 

As this, ike each of the other Jaws of motion, is called on 
axiom ;* as the paragraph appended to it is simply an amplifica- 
tion, or re-statement in s more concrete form; as there are no 
facts named as bases of induction, nor any justifying experiment ; 
and as Newton proceeds forthwith to draw deductions, ıt was a 
legitimate inference thet he regarded this truth esd priori My 
statement to this effect was based on the contents of the Principia 
itself; and I think I was warranted m assuming that the nature 
of the laws of motion, as conceived by Newton, was to be thence 
inferred. 

The passages quoted by the Bris Quarterly Reviewer from 
Newton's correspondence, which were enknown to me, show that 
this was not Newton’s conception of them. Thus far, then, my 
opponent has the best of the argument. Several quallfying con~ 

erations have to be set down, however. 

(1) Clearly, the statements contained in the Princigya do not 
convey Newton's conception ; otherwise there would have been 
no need for his explanations. The quoted prove that 
he wished to exclude these,cardinal truths from the class of b 
theses, which he said he did not make ; and to do this he to 
define them. 

(2) By calling them axioms, and by yet describing them as 

inciples ‘‘datwced from phenomena,” he makes it manifest that 
bes ves the word axiom a sense widely unlike the sense in 
" it 18 usually accepted. 

(3) Further, the quotations fail to warrant the statement that 
the laws of motion are proved truc by the truth of the Principa. 
For if the fulflment of astronomical i made in pusu- 
ance of the Prixcpea is held to be the evidence ‘‘on which they 
chiefly rest to this day,” then, until thus justified, they are un- 
ene hypotheses. Yet Newton says they are not hypo- 

ess. ; 

Newton's view may be found without seeking 10r it in bis 
letters: it is contalned in the Principia itself. scholum to 
Corollary VL begins thus :— 

“ Hitherto I have laid down such principles as have been re- 
ceived by mathematicians, and are ¢ by abundence of 
experiments. By the two firat Laws and the two firs Corolla- 
nes, Galileo discovered that the descent of bodies observed the 
duplicate ratio of the time, and thatthe motion of projectiles was 
m the curve of a parabola ; expenence agrenag with both,” &c. 

Now as this passage precedes the deductions constituting the 
Principia, it shows conclustvely, ın the first place, that Newton 
did not think “the whole of the Priucifes was the proof” of the 


* Tt is true that in Newton's ti © anom” had not the same rigo oady 
nanding sn 


defined meaning as now ; but it ces for my argumant that, 
proved as a bass for i tt bears just the same relation to 
them that a does to mathematical deductions. 


i Hinestally, Die propos to 
J 


* to such of your 


a 
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__ laws of motion, though the Reviewer asserts that it is: Further, chought involve, result entirely 
' by the words I have italicised, Newton implicitly describes Galileo 


as having asserted these laws of if not as gratuitous 
hypotheses (which ho says they are not), en as & priori intui- 
tions, . For a proposition which is confirmed by experiment, and 
which is sald to with must have been entertained 
before the alleged verifications could be reached. eae 


ie made bis experimenti on falig ee e Galileo, 


had no facts serving as an inductive basis 
-Motion, the law could not have been arrived at by induction. 
PE eat Tate oy cu e Geen ty a 
tar o farther a cata ete he 
axioms cannot be established 


y that which does,—the exact quan- 
relation between causo and effect, It is taken by the 
chemist as a truth needing no proof, that if volumes of 
h unite with one volume of oxygen to form a certain 
q of water, four volumes of uniting with two 
mo eee a ligati by wrod quay of het, 
cubic foot of ice at 32° quan eat, 
ta ie ne th cat 0f 


direction in which it acts, ow thie acts ee iar (he 
assumption which the Second Lew of Motion expresses in respect 
to effects of another kind. doable maton he, ej and | § 
ee moton,- &c., &c. ; and when 
carried on to the composstion of motions, the law is, similarly, 
the smertion. that any otber force, acting 1 any oe direcion, 
a A patie sae 
i w simply asserts the exact equivalence of causes 
and effects of this class, while all physical experiments 
classes, ence, proposal wa of motion expe- 
shoes wider cncmptn fae Ge 
justifying one of the narrower assmptions included 

Rit 


- Reduced to its briefest form the argument is this :—If definite 
i ranon between causes and effects be assumed 
prier Mais ie Second Taw ol Moton san Imniediate Corl 
lary. there are not definite quantitative relations between 
causes and effects, all the conclusions drawn from physical expe- 
riments are invalid. And farther, in the abeence of this à arara 
ulvalence, the quantified conclusion from any 
deniad, and any other quantification of the 
HERBERT SPENCER 


Mu, Srances's letter in NATURE vol, fx. p 420, is ifkely to give 
readers as have not followed the 

which he is a false notion of the issues therein. 
Spencer writes as though the views of the nature of physical 


tuth that wero obi to by Prof Tait and myself amomied 
to the ascription of oar know of sundry physical laws to 
ancestral instead of ences, In one 


portion of his reply to me he intimates the same, as, for in- 


stance, where he says of me :— 
are ent proceeds out on the assumption that 
-I 4 priori truths after the ancient manner as truths 


independ tacitly 
-where he ‘trusts’ thet he uw attacking one of the lest attempts 


to deduce the laws of nature from our inner }conscioumess. 
Manifestly a leading thesis of one of the works professes to 
review is entirely unknown to him—the thesis that forms of 
thought, and consequently those intuitions which those forms of 
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from the effects of 
and inherited ” (“ Replies to Criticisms,” p. 332). 
in his “First Principles,” Mr. Spencer. expresses him- 

telf fax too clearly for him to be able to assign the above as his 
views at that time on these so-called 2 griors truths. Speaking 
af the indestructibility of matter, one of the three truths 
cuestion, he says ;:— ` 

“The annihilation. of matter is unthinkable for the same 
1@ason that the creation of matter i unthinkable—and its indes 
sxuctibility thus becomes an à griori cognition of the highest 
order—wot ons that results a long continued registry of esperi 
esces gradually selire tide trreversible a 





bat Gas that ty 'piren in the foim of all experience ‘ 
For the second of the truths he claims a similar anthorify ; 
while for the third—the Persistence of Force—he claims « yet 
warant :— 
Deeper than demonstratio eren than defnite 
ecgnition—deep,as the nature of mind is the postulate at 
waich we have arrived (f¢. the Persistence of Force). Jis 


axthoriry transcends all other whatever ; Jor not only is tt given is 
alate Aina conscisusners, bat it is impossible to 
Pichia’ pi) ne ea it” (“Fist 


Cr gid tute ad Ramey LO 
rae ould never have compared his theories to those of 
the Ptolemaists. But I can leave it with confidence to the 
readers cf NATURE to decide between us as to whether the above 
Mi Spacer wedemod d rire tee applied, a mano 
Mr. à priori, as there applied, in a manner 
* ancient manner,” and whether he did not main- 
tain that these 3 praord truths wero indeod ‘ ‘truths independent 
of experience.” 
THE AUTHOR OF THE ARTICLE ON HERBERT SPENCER 
IN THE BRITEH QUARTERLY REVIEW 


[The Editor, very properly wishing, I doubt not, to end the 
con=roversy, has sent to me the foregoing letter in proof. My 
comment on it is very brief, 


Had the reviower read the ‘‘ Principles of Psychol 

at tho head of his prticle appare! ir form ab ely, 
would, net, I think, have m 

That view of the d riori origin of Saal ath hich 
Reviewer crow seems to think enmble is the view 
ia “First Principles” and the view set forth in the 
logy” blished yems before. Tacitly 


the 
ae principie af im astam, the very forms fl 
Siel grew o Linia T A, 


Perra form of our thought, the frame-work of our 
been thus moulded, the ility to conceive 
a mode of fundamentally different, is simply the result 


of inability to invert the fundamental action of the structures by 
whick we think.—H. S.] 


ee 


On the Word “Axlom” 


IN =efereace to the between Mr. Spencer and his 
reviewer about Sir I. Newton’s calling his laws of motion 
* axioms,” it is to be observed that there is a certain ambigui 
in the word. “Axiom” is from diide (I demand), and oe mld : 
ee agi a frat printipla toba faken for granted- Tt does 

course, carry meaning of a udgment 
which cannot be ‘Whatever ma: may jue 
groanc of Enuclid’s “axioms” so called, Euclid himself did rot 
apply that name to them ; bat the fit nine he called “f common 
notions,” ani the Inst three (which are peculiar 


7) he 
laced the postulates Mi has 
vith lie T reherars, od Nowe en own 


words, that his Leges motis ‘‘axloms,” bo does not 
imply thet they aro eee judgments, bnt that he 1 
Hie fallaing asoa, ba ke pers, they aie e G ike 
o follo reasonin are like 
Euchd’s last -bhros a aioma.” Ta our modam us of the words 
“axiom,” “ axiomatic,” there is always implied the gree why 
x proposition is demanded as viz, because its necessity 
is evident ; bat this wider use ls not required by y 
or (I think) in interpréting all ancient writings. “ALS. 
e 


e s 
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A Beech plerced by a Thorn Plant 

THE word pieced makes the difference between an impossi- 
bility and a fact which is not uncommon in nature. The thom 
mentioned in your last impiession by Mr. Murphy has grown 
between two beech stems, which Were go close that from therr 
annual increase they prow together, and ın so doi en- 
closed the thom, hich oula no more have pi ee the beech 
than it could have pierced a block of marble. y trees are 
twisted together they will growetogether. Years ago I placed a 
bar of iron in an interstice between two stems so twisted, in 
another interstice below it I laced a part-of the drag-chain 
ofa on. According. to . Murphy the two iron appen- 
dages Favo grown right through the muddle of the trunks of 
the two beeches.” They are at least as firmly fixed as if they 
had done so. 

The tree with the iron branches is close to the lodge on 
Brookwood Hill. Should any of your readers consider it to be 
worth inspection, the lodge-keeper will show it to them, 

April Ir GEORGE GREENWOOD 





Mars 

I uo to offer my thanks to Mr. Knobel for his obl 
Correction (vol. ix. p. 396) with regard to the contrasted tint o 
the smow- poles of Mick His oben vations had quite escaped my 
recollection. 

I have also to mention a correction with which Ihave been 
favoured by the Earl of Rosse It appears that an erroneous 
hour had been affixed to the drawing of Mars made at Parsons- 
town on September 14, 1862, and engraved in Mem. RAS, 


voL xxxii, pl v., and that an explanation ıs thus offered of 
one of the discrepancies commented on by Prof. Kaiser. 
Cheltenham, Apri 9 i T. W. WEBB 





Bright Shooting-star 


A SHOOTING-8TAR, equal in apparent brightness to thë 
et Jupiter, was scen here by me this evening at 9b 18™- 
t traversed a path of 24°1n two seconds, begi at RA, 
242°, D + 47°, and at RA. 278°, D + 50°. No per- 
ceptible train remained after the disap co of the nucleus, 
which, however, emitted numerous when iu motion. The 
radiant 
identical with No, 36 in Mr. R. P. Greg’s table of radiant pom- 
tions in the “Monthly Notices R A.S,” vol. xxxil p. 350. 
This is given at RA. aag, Dorao by Greg and Herschel, 
and at R.A, 224°, D + 38° by Schia i and Zexioli. The 
meteor described above was not therefore a member of the well- 
marked meteoric streams of April 18-20. At stations eastward 
it was probably a much biighter object than observed here, and 
these brief details may be useful, taken in conjunction with 
others, in determiming its height and velocity. 
Cotham Park, Bristol Aprl ir WILLIAN F, DENNING 





THE LATE DR. LIVINGSTONE 


OVR readers are no doubt familiar through the daily 
press with all that has transpired during the past 
week in reference to the all-absorbing topic of the late 
Dr. Livingstone and the rae bad ing of his remains. 
The coffin containing these arri at Southampton 
yesterday morning, and was received by the Corpora- 
tion, Livingstone’s famuy and friends, the President and 
fellows of the Royal phical Society, and many 
others, with all solemnity and with every mark of genuine 
respect The body of the great explorer was accom- 
panied to the station by a long and distinguished pro- 
cession, and was eonveyed in a special train to London, 
to be buried in Westminster Abbey on Saturday at I P.M. 

The proposed position of the grave in the Abbey is 
near tbat of Major Rennel, the er of Enghsh geo- 
graphy, and the friend and adviser of Mungo Park. There 
was some hesitation between this position and the one 
near the grave of Sır John Chardin, the Persian traveller. 

The President of the French Geographical Society, 
Vice-Admiral Baron de la Ronciere le Noury, is coming 
over from Paris, for the express purpose of being present 
at the funeral. 


NATURE 


int of this meteor was probably near 8 Bootls, and’ 
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The Government grants a sum which Sir Bartle Frere 
“trusts will be sufficient for all purposes.” Still we are . 
lad to have Sir Bartle Frere’s assurance thatin the end 
t will be “no shortcoming on the part of the 
Government.” 

Dr. Livingstone’s vocation was not a money-makin 
one ; he didnot even live to hear that the world ranke 
him among its greatest men; the end of all his labours 
was a sad one. This country, all civilised counties we 
May say, will attend to the appeal which has been made 
on behalf of his family. 

As was to be expected, Scotsmen have taken the 
initiative in raising a monument to one of the greatest 
of their fellow-countrymen ; at a meeting held at 
eee on Tuesday, it was resolved, in recognition 
of the “heroic services rendered to science and civil- 
sation by the late Dr, Livingstone,” that a national 
statue be erected to his memory in the capital of 
his native country. This is right and it is honour- 
able to his fellow-countrymen, though the memory 
of Livingstone will need no “ lab§ur of an -age in piled 
stones” to render it immortal Indeed a true idea of 
the full height of his greatness is only as yct beginning 
to dawn ually upon us, and it will be some time erc 
we are able adequately to estimate it No doubt, there- 
fore, the thought contained in Tennyson’s sad strain must 
have occurred to many a one during the last few weeks— 

“I would that my tongue could utter 
The thoughts thet arise in me;” 
and perhaps with still greater force those others— 
“ Oh for the tonch of a vanished hand 
And the sound of a voice that is stu.” 

What honours would we have heaped upon his head 

had he only lived to reach his native shore 








NATIONAL MUSEUMS IN BRAZIL 
THE working of the National Museums in Branl seems 

to be conducted on similar principles to those 
recently advocated for the ement of the Govern- 
ment Museums in this country. From a thick volume of 
388 pp. explanatory of the top y, constitution, and 
resources of Brazil, issued in connection with the Brazilian 
Department of the late Vienna Exhibition, we gather 
that the most important Natural History Museum in 
South America,is that at Rio de paan, which was 
founded in 1817. It is divided into four sections :—the 
first includes Comparative Anatomy, Physiology, and 
Zoology; the second Botany, Agriculture, and the 


Mechanical Arts; the third Mineralogy, Geology, and 
the Physical Sciences; and the fo Numismatics, 
Archseology, &c. Each section its separate director, 


who has assistants, and the whole Museum is presided 
over by a Director-in-Chieh “The Museum ay 
besides, several corresponding members in the Natio 
and Foreign Scientific Societies, and there are two natura- 
lists tra through the Empire, for the purpose of 
making collections. 

“The principal object of the National Museum is, to 
collect and study all the natural products of the country, 
and to deliver public lectures on the science of its 
province, spreading among the people theoretical and 
practical knowledge, in a simple style, adapted to their 
comprehension. 

«The Museum,” it is stated, “now keeps up a corre- 
spondence with European establishments of the same 
description, and willingly exchanges duplicates of its col- 
lections for those of foreign museums, 

“The Government intends to create in the provinces 
several museums independent of that m the capital of the 
empire, that they may exchange among one another the 
respective products of each one, recerving at the same 
time from the central one, not only the necessary instruc- 
tions for the classification and study of the collections, 
but its superabundant duplicates,” 
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POLARISATION OF LIGHT * 
VII. 
MONG phenomena of polarised light which may 


either with a Nicol’s prism or even with. 
the sake, eye, one of the most eens pene oes not 2 
e eee a 
receives a po light a pale yelow hin in 
the form of panera. the axis vi elon pach i 
dicular to’the plahe-of vibration, is perceived. On-either 
side of the neck of the figure two protuberances of a 
violet tint are also seen to extend, After a little practice 
these figures or “brushes” may readily be observed. If 
the day be cloudy a Nicol must be used and directed to~ 
a tolerably bright cload. -The brushes are better defined 
in one position than in others; bat if the Nicol be turned 
round, the brushes will be seen to revolve with it. If on 
a‘clear day we look in a direction at 90° from that of the 
sun, where the skylight is most completely polarised, the 
brushes may be seen with a naked eye. Jamin has sug- 
gested in explanation ®f this phenomena that the sub- 
stances of the eye act like a pile 
heres, which affect in different 
i the game colour whose vibrations are differently inclined 
to the plane of incidence, and Gy the rays of different 
colours whose vibrations are inclined. This will 
cause one colour to predominate A a general direction 
and its complementary to predominate in a plane 
perpendicular, to that of vibration. Helmholtz, however, 
connects the ‘phenomenon with some double refraction 
due to the yellow spot in the eye, with the area of which 
that of the brushes is coincident. 

It was explained above that in Iceland spar there is a 
particular ion, viz that of the line joming the two 
opposite obtuse angles of the natura] crystal, in which 
there is no double refraction, and in which all rays travel 

with the same velocity. This direction (that is to say, 
this line and all lines parallel to it) bears the name of the 
T san There are many other le having the 
same property in oe and only one ion, in other 
rörs ar a cage axis. There is, moreover, 
another class of wing two such axes. Crystals 
of the first class or uni-axal crystals are again divided 
into two groups, viz. positive, in which the extraordinary 
ray is more refracted than the ordinary, and negative, in 
which the ordinary ray is the more refracted. It will be 
remembered that the ray which travels slowest is the 
most refracted. Among the former may be mentioned 


UNI-AKAL CRYSTALS. 


Positive. 
Apophyllite. Stannite. 
Boracite. i aa of copper and 
Ditopaz 
Hydrate of esia Sulphate of potash and 
Hyposulphate of lead. iron, 
Ice, ' Tungstate of zinc. 
uartz. Zircon, 
ed Silver, 
Negative. 
Apatite. Honey stone. 
Arseniate of epee Idocrase. 
Arseniate of lea Mellite. 
-  Arseniate of potash, Mica. 
i L ` Molybdate of lead. 
Carbonate of lime and Nepheline. 
magnesia. Octaedrite. 
` Carbonate of lime andiron. Phosphate of lime. 
Chloride of calcium. Phosphate of lead. 
Chloride of strontium. Rubelli 
Corandum, Sapphire. 
Emerald. 


* Continued from p 386. 
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n Erres (1) the rays of 
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C are usually divided into six systems, in each of 
which there is a fundamental -aad a variety of derived © 
forms. The fundamental form of each system is based 
upon the ee mean idg a ee of the 
crystallographic axes or lines wn. ugh a point in 
the interior of the ; and terminating Sh eagles 
The optic ares do not o mece T coe de wih any of 


Cz.) The Seti which is based‘ upon a men 
of three rectangular axes. Any form derived from 
this will be perfectly symmetrical with reference to’the 
three axes, and will present no di feature in 
relation to any of them. Crystals “to this 
syssem have no optic axis, nor any doubly - refracting 


E The quadratic system, based upon a system of 
rectangular axes, whereof two are equal, but the 
hel et or less than the other two, Crystals be- 
g to this system have one optic axis coinciding 

the last-mentioned arielen aris 
ae The hexagonal system, „having dures equal axes 
in one plane inclined at ‘60° to one another, and a 
ourth axis at right angles to the other three. Crystals of 
this system have one optic axis coinciding with the fourth 
hic axis. , Iceland spar belongs to one of the 





crystall 
: derived forms of this system. 


(4) The rhombic system, having three rectangular but 
unequal axes, 

(5) The monoclinic system, which differs from the 
rhombic in this, that one of the three axes is oblique 
to the other two, which are still rectangular to one 
another, 

The triclinic system in which all the axes are 


6) 

oblique. 

crystals Penns. to the last three s have 
two optic axes. In the rhombic system they lie in a plane 
containing two of the three phic axes ; in the 
monoclinic, they lie either in the p. con the 
oblique axes, or in 2 plane at right angles thereto. In 
the triclinic no assignable relation between the optic and 
the crystallographic ares has been determined. 

The phenomena of colours and their variations hitherto 
described have been produced by a beam of light, all the 
rays of which were parallel in ad dese, through the 
crystal or other substance under examination, There is, 
however,. another class of phenomena due to the trans- 
mission of a convergent or divergent beam of polarised 
light, which we now proceed to consider. ` - 

It was shown above that the retardation due tô any 
doubly refrecting crystal, and consequently the colour 
produced by it is dependent on the thickness; and that 
with a crystal of constantly increasing thickness, the 
colours go through a complete cycle, and then begin 
again. Suppose then a divergent beam to fall perpen- 
dicularly upon a POATEN R ft plate cut at right angles 
to the optic axis ; the central rays will fall perpendicularly 
to the surface; but the rays which form conical shells 
about that central ray will fall obliquely. The rays 
forming each shell will fall with the same degree of 
obliquity on different sides of the central ray, those form- 
ing the outer shells having Pp obliquity than the 
inner. Now the moré obliquely an ay toy falls upon the 
murface the greater will be the thickn ess of the crystal 
which it traverses; and this will still be the case even 
though it suffers refraction, or bending towards the per- 
pendicular on entering the ach incident cone 
of rays will pment still form a cone when re- 
fracted within the crystal, although less divergent than 
at incidence, in its passage through the plate ; and 
the successive refracted cones will more and more 
oblique, as were the incident cones, but in a leas degre 
as we pass from the more central to the more ext 
members of the assemb the beam of light. / 


3 forming 
Let A B CD (Fig. 21) represent the crystal plate, O P the 
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direction of the optic axis and of the central ray, O n, O n’ | malin fixed in cork discs ; the latter are encircled in wire 


those of any two other rays. The ray O P will not be 
divided ; but O n will be separated by the double refrac- 
tion of the plate into two, n s, n r, the one ordinary, the 
other extraordinary; and these will emerge el to 
one another, and may be represented by the lines s t, r v. 
Similarly the effect of double refraction on O n’ may be 
represented by n’ s, v r, 8’, rv’. Suppose now that 
the process were reversed, and that two monochromatic 
rays, one ordinary, the other extraordinary, reach the plate 
ats and r in the directions t s, v r, respectively ; these 
would meet at n and travel together to O. Suppose, fur- 
ther, that the difference in length of s n andr n is equal 
to one wave-length, then, since one of them is an ordinary 
and the other an extraordinary ray, their vibrations will 
Pe perenni te oe another, and if the polariser and 
yser be cro e point n viewed from O will 
dark. Similarly, if two rays arrive in the directions ¥ wf. 
v r, at the points s r respectively, they will meet at n 
and proceed t er to Q; andit the difference of the 
paths s’ n’, r’ n’ be two wave-lengths, the point n will also 
appear dark. A pair of rays reaching the crystal at 
points between the pairs before-mentioned, will emerge at 
a point n” between n and n’, and will present a difference 
of phase equal to a half wave-length. On principles ex- 
plained in an earlier part of these lectures, such a point n" 
will ippa bright. On either side of n”, that is towards 
nand n’, the light will gradually fade. The same alter- 
nations of light and darkness recur at intervals as we 
proceed along any straight line drawn outwards from the 
central ray. And inasmuch as the obliquity of the ray is 
the same for every point equidistant from the centre O 
it follows that the phenomena asta. i and darkness wil 
be the same throughont each circle drawn about the 
centre O. In other words, the centre will be surrounded 
by rings alternately bnght and dark. The diameters of 
the ring depend, as was seen above, on the wave-length of 
the pa ptn, and will consequently be different 
for different coloured rays. If, therefore, white light be 
used, the different coloured rings would not coincide, but 
would be disposed in recurring series as we proceed out- 
wards from the centre. 

Another effect would, however, also be produced. 
Su the polarjser and analyser to be so placed that, 
the field being regarded as a map, the vibrations in the 
one being E. ang W., those in the other N. and S.; then 
of the two rays emerging at the most northern or the 
most southern point of any ring the vibrations of one 
would be towards the axis, or N. and S.; those of the 
other would be across it, or E. and W. And of these 
one would be extinguished by the polariser, the other by 
the analyser; and the same will fe the case for every 
ring. Hence, throughout a N, and S. line crossing the 
entire field the light will be extinguished ; and a similar 
effect will obviously occur along an E and a W. line. 
Hence, when the polanser and analyser are crossed, the 
entire system of rings will be intersected by a black 
cross, two of whose arms are parallel to the plane of 
vibration of the polariser and two to that of the analyser, 
and the rings in the quadrants on each side of an arm 
are of complementary tints. When the analyser is turned 
round through a right angle from its former position, only 
ope set of vibrations (say those executed in a direction 
E. and W.) will be extinguished, and consequently along 
one pair of arms of the cross the ordinary rays will pass 
undisturbed, gn ie other the extraordinary ; that is to 
say, the cross will be white. When the polariser and 
analyser occupy any other position than those noticed 
above, there are two crosses inclined at an angle equal to 
that between the planes of vibration, each arm of which 
se tes compiea ay r Dae 
arious forms of polariscopes have been devised for 
showing the crystal rings. The simplest of these is the 
to forceps, which consists of two plates of tour- 


in such a way that they may be turned round in their own 
planes. The wire after encircling one disc is bent round 
so as to form a handle; it then encircles the other; and 
the elasticity of the wire allows the pair of discs to be 
opened and shut like a pair of pincers. If a crystal plate 
be inserted between the two, and the whole beld close to 
the eye, the rays from -parts of the field at different 
distances from the centre will reach the eye, having 
traversed the crystal with different degrees of obliquity ; 
and a em of rings and brushes will be formed. 
Another method consists in applying to Norremberg’s 
polariscope a pair of lenses, one below the crystal with 
the crystal in the fo the other above it. The first en- 
sares that the rays traverse the crystal with different 
degrees of obliquity ; the second brings within the range 
of vision rays which would otherwise fail to reach the 
oye, and at the same time converging them into a cone 
with a smaller vertical range, renders the ring smaller 
than when seen with the simpl® tourmalins, An ad- 
ditional lens of greater focal length, s.e. of less power, is 


A 
. 
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often added in order to adjust the whole to individual 
eyesight. 

Fig. 22 gives the general appearance of the addition to 
the apparatus of Norrem described above, and Fig. 
23 the course of a system o Bee brought to a focus on 
the lens a b, and again conve by a second lens c d. 

But by far the most successful arrangement for enlarg- 
ing the field of view so as to comprise the complete 
system of rings even with bi-axal crystals having widely 
inclined optic axes, is the system of lenses due in the 
first instance to Morenibers: The disposition of the 
parts is shown in Fig. 24; and the general appearnnce 
of the instrument as constructed by Hofmann of Paris, 
and called by him the “ Polarimicroscope,” is also given, 
Fig. 25. In this instrument the lenses which converge 
the rays upon the crystal plate can be taken out, and 
replaced by others giving parallel light; it can then be 
used as an ordinary polariscope. ` 

Mention has been made abore of the effect of the 
circular polarisation of quartz in the colours produced by 
a beam of parallel rays of polarised light, It remains for 
us to examine the modification which the rngs and 


: „not circular but rectilinear. It was 
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brushes undergo from the same cause. It has been ex- 
plained that » ray of lane polar ieed eit in Serene a 
crystal of quart: in direction of its axis is divided 
into two, the vibrations of which are circular, one t- 
handed, the other left. If the ray traverses the in 
a direction perpendicular to the axis, and if the o 
vibrations are neither parallel nor perpendicular to the 
axis it is also divided into two, whereof the eae by 
first 
Sir G. Airy,-that these circular and ear vibrations 
are limiting’ cases of elliptical; and both theory and 
experiment tend to confirm the suggestion, by showing 
that if the ray be incident on the crystal in any direction 











Fos. 3 
ie to the axis, it is divided into two, the vibrations of 


obli 
which are similar ellipses having the longer diameter of 
the disc coincident with the shorter of the other, and the 
motion m the two oppositely directed. The 
diameters of the ellipses coincide with the directions of 
vibration of the ordinary and extraordinary rays in the 
case of an ordinary positives stal; and are conse- 
ently directed, the one toward the centre of the figure, 
the otber in a direction at right angles to the first. 

The exact, or even appproximate determination of the 
figures produced is a complicated question, and requires 
mathematical analysis for its solution, but a general idea 

of thelr nature may nevertheless be y formed. 
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When the polariser and analyser are either parallel or 
ee oo nee ee oe and towards the outer 
parts of the field traces of the 

grow 





cross are seen, which 
as we proceed outwards from the centre, 


stronger 
that is, towards the parts where the rays are more obliqué, . - 


and where the polarisation more nearly approaches to 
rectilinear. But im the centre, and near to it, where the 
polarisation is circular or aanp ap, thie oien W E 
semble those produced by p el rays, viz. the’ rays of 
different’ colours will nee pane led aa didierent 
planes, and will be variously affected 


When the es of vi lariser and the 
analyser are incli at any other angle œ or go’, the 
arms of the cross are less y and the 


curvature of the rings becomes less uniform, increasing 
in the four points where they are crossed by the arms, an 
diminishing in the intermediate quadrants. When the 
angie between the planes of vibration is 45°, the rings 
assume a nearly square fi the corners of the square 
lylog upon the which hisect internally and externally 
e angles between the planes. If the figures are produced 





with the analyser at 
thicknesses, one right- 
found that the diagonals of the squares are at right angles 
to one another, the remains of the black cross occupying 
the scme position in the field in both cases. 

If two plates of the same thickness, the one right- 
handed and the other left, are placed one over the other, 
a beantiful effect, called from their discoverer Airy’s 
spirals, is produced. In the centre of the field the rote- 
tory powers of the plates neutralise one another, anda 
black cross commences, As we proceed outwards, the 
arms of the cross cease to be black, and become tinged 
Sie ae ea ee At the 
same time are t round ina spiral fi in the 
divection of thy hasda of a Watch Me Hest los te 
nehe ena on in the opposite direction if the first 
plate be left-handed. These spirals intersect at intervals 
the circular rings ; the points of intersection lie in four 
rectangular directions, which terminate towards the outer 
margin of the field in four arms of a shadowy cross, The 
colours of the rings and spirals are more brilliant and 
better defined than in most other phenomena of chro 
matic polarisation, 


5° by two quartz plates of 
ded, the other left, it be 
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REPORT OF PROF. PARKERS HUNTERIAN 
LECTURES “ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULL” * 

II. 


ii is well known that the pees of sharks and rays, 
when deposited, are entlosed in a strong horny cap- 
gule or “purse” formed as a secretion from the oviduct. 
In both groups these curious appendages have the form 
of a pillow-case, the corners being pointed in the rays, 
and produced into long tendril-like processes in the shark 
and dog-fish. The embryo remains enclosed in the purse 
until about six months after oviposition, and it is during 
this period that all the most important metamorphoses 

are gone through. 
e youngest embryo described was nearly an inch 


Fig3 





— of . $ nal cleft ; 
nee Head Embryo, Doe tity, s1 lines bag Leh, lechrymal 


zia, k Coola raic, Am as phs aaa 
nasal proces ; Spuracie. references as before. viscera 
aries aro dorted tor distinction’ mko 


long, an extremely active little creature, attached to a 
yolk-sac about } ofan inch in diameter. In this stage 
the head and branchial region are large and conspicuous, 
the body slender, and aene off to a long thread-like 
tail e dorsal laminæ have completely united, leaving, 
however, a very thin covering to the hmder division of 
the brain, which consists of the three primary cerebral 
vesicles (Fig. 3, C 1—3), bent over the end of the noto- 
chord in such a way that the second, or middle division 

forms the anterior termination of the head ; the “ cerebral 
flexure” is, therefore, complete. The future hemispheres 
(Hm) have already appeared as small buds from the fore- 

e 


Fig. 4 





Fic. 4—Hæd of Embryo Dog-fish, 11 in. long. References as before. 


brain (C1) The nasal, vi and auditory organs are in an 
extremely rudimentary condition, On the under surface 
of the head is the large oe: mouth, bounded above by 
the fronto-nasal process (inp), a shield-sbaped elevation of 
the ee between the nasal sacs, found in the em- 
bryos of even the highest vertebrata, but persistent in 
the sharks and rays. Beneath the eye, and communi- 
cating by a slt running below the inferior boundary of the 
fronto-nasal pro is a cleft Ce) ores x aa 
lachrymal passage of the higher verte and form 

by the shurdag oi ofa portion of the original first visceral 
cleft by the growth of the p palatine arcade. This 
cleft, persistent in the higher anala, is a transient struc- 

* Continneg from p. 496. 
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ture in the Elamobanchs, One of the most noticeable 
features in the embryo at this stage is the presence of a 
number of long nia atoni external gills, each con- 
taining a single capillary loop ; of these about ten spring 
fromthe hyold and cath of the branchial arches, while four 
much shorter ones project from the future spiracle, and 
are attached to the mandibuler arch. e internal 
branchise are at present functionless, and form mere cog- 
like projections on the arches, 

The embryo at this age is so arent, that the 
visceral arches can be seen with sufficient distinctness 
through the skin without any dissection whatever. Even 
at such an early period, the anterior face-bars already 
begin to show signs of segmentation, there being constric- 





FUG. 





Br f 
Fia., s —Skull of Ray. M Pt, Splracular cartilage ; ıhl, iter-hyal 
gament 


tions in the mandibular and hyoid arches, where division 
will afterwards take place. The upper pari of these arches 
has assumed the pedate form which is taken on at a 
later period by the branchials. The pterygo-palatine 
arcade is as large proportionally as in the adult, 
the true apex of the mandibular arch being reduced by 
its outgrowth to a mere tubercle (M #t). 

Granular subcutaneous thickenings have already ap- 
peared in relation with the face-bars; these are the extra- 
viscerals, In the same unchondrified condition are the 
parachordal and paraneural elements of the skull 

Embryos of 14 and 14 in, in length possess external gills 


ATG.6 





Fig. 6 —Head of Embryo Ray, 13m long Pn, Pineal gland. 


two or three times as long as in the preceding stage 
those on the mandibular arch having already shrunk and 

to form the pseudo-branchia ; the internal gills are 
stil functionless. The eye is completely foamed: The 
investing mass and the nose and ear capsules are chrondi- 
fied, but the two halves of the former are still separate, 
and the roof and walls of the cranium membranous. To 
make out clearly the relations of the facial arches, itis now 
necessary to dissect away the skin (see Fig. 4) ; it is then 
seen that the process of segmentation has advanced 
greatly, the arches behind the mouth being split up 
as in the adult, and differing from those of the full-grown 
shark only in form. The trabecule have become flat- 
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tened out from above downwards, but are still separate, 
and the lower-jaw arch, besides divided into pato. 
quadrate and Meckel’s cartilage, approached sti 

more nearly to the adult character by the conversion into 


_ - fibrous tissue of its apex (Figs.,2 and 3, M Pt). | 


. “flat skull-floor in front of the ear capsules, 


', The upper and Pea pety dentigerous arches 


The third stage described was a ripe embryo, about two 
inches long, having nearly the form of the adult. In this 
condition the external gills have entirely disappeared, the 
internal now ‘orming the whole function of i- 
ration. has por ed all pen rapa A 
adult, except as regards a few minor , chandrifica- 
tion dnd segmentation being perfect. The investing mass 
has not only completely enclosed the notochord, but has 

, formed an ech, ike of a vertebra, over the hinder 
part of the brain : in this way the occipital 
skull is farmed. The roof and walls of the brain-case, 
membranous in the last stage, have now become carti- 
laginous, and are fused with the nasal sacs in front, the 
trabeculae: below, and the auditory capsules and occipital 
region behind, The, twabeculx form the whole of the 

where their 

original apices 
ag aT gear ed processes; they have completely 
coaltsced behind, but are merely in apposition be- 
tween the nasal sacs. The basi-trabecular (Fig. 2, B Tr) 
is and the first pair of labials (17), w together 
with it form the “ cutwater,” are fiat, And etter e alg 
the snout is consequently much blunte# thin jn the adult. 
The hypo-trabeculars (cornua trabecul#’of Rathke) occur 
as feo lature’ S-shaped filaments of cartilage on either 
side of the basi-trabecular: no trace of them is to be 
found in the adult. 2 
Wire of the Ray or Thornback (Raia clavata).— 
On the whole the skull of the ray resembles very closely 
thatsof the shark; in some , however, it ap- 
? proaches more nearly to the higher fishes, and in others, 
“again, retains a lower or more embryonic character. ` 
One of the chief points of difference between this type 
and the preceding is the much grenter elongation of the 
skull, chiefly owing to the immense, development of the 
basl-trabecular (Fig. $, B Tr), which is prodaced to form 
the long, stout rostrum, the apex of which is strengthened 
by the first pair of labial es (2). The region 
between the orbits is much pinched in, while the nasal 


= .and auditory regions are extremely broad, the nose cap- 


sules, ecially, being as far apart as in the em 

shark. “On the upper surface, the prominences (epuotic, 
pterotic, sphenotic) already desfribed in the isk. are 
seen ; but instead of one, there-are two fontan an 
oval one between the nasal and a second of an 
oblong shape, in the ‘more normal position, between the 
orbits., On the under surface of the nasal ca are 
seen the second, third, and fourth labials, forming a val- 
vular apparatus for the nostrils ; the fifth labial and the 


extra-branchials are absent. 
resemble those of the k ; the opening ae 
is, however more completely on the under of the 
head, as in the embryo Squaloid. In the front wall of 
the spiracle a semi-lunar cartilage (M Pt) is found, con- 
nected by ligament with the auditory capsule above, and 
with the angle of the lower jaw below, and having the 
-same relations to the fifth and seventh nerves as the meta- 
goid ligament of the shark (Fig. 2, M Pt), or 
the bone of the same name in the osseous fish; this, 
therefore, is the true apex of the mandibular or first post- 
oral arch, 


” There is no ing the hyo-mandibular (H M)a carti- 
‘lage having precisely the same connection and relation to 
the hinder division of the portio dura as the part similarly 
named in the shark, but much more slender, pointed below, 
and inclined forwards. The remainder of the-hyoid arch, 
however, has taken on an entirely new character,and shows 
a marked advance towards the Teleostian type, being at- 


the 


of the: 


1 


[Arit 16, 1874 | 
tached, not to The lowe: pan o the hyo-mandibular, but to 
its upper ior angle, by means of a-band of liga- 
mentous to the small styliform bone 


(stylo-hyal of Cuvier) which in the osseous fish connects 


the free portion of the hyoid with the a- 
ratus, e gill- ing part of the hyoid is A f paaa 
than in the shark, and more hi segmented, being 
divisible into epi- cerato-, and hypo-hyals (E Hy, C Hy, 
H Hy); the basi-hyal or keystone-piece is absent. -> 
The' branchial arches differ from those of the shark 
chiefly in the develo t of the inferior segment 
or hypo-branchial The of these (H Br. 1) is much 
extenced, and, uniting with its fellow of the opposite 
side, forms a transverse bar behind Meckel’s cartilage. 
The second, third, and fourth h 
adre- plates, while the is coalesced with its 
fellow in its hinder half, and extended forwards, so as 
aaay to meet the corresponding piece of tbe first 


The est ray described was gn embryo of 2. 
macu. Tf long, taken from the purse at about the 
seventh from oviposition. The body is not 
larger than that of the first stage of the dog-fish, the 
peat moge being due to the immense development of 
tail e pectoral fins, which by their expansion and 
union in front with the head, give to the adult ray its 
iar depressed are at this age small semi- 
ellipticel lobes, one on each side of the umbilicus or point 
of attachment of the large yolk-sac. Six or seven long 
branchial ‘filaments, expanded or spatulate at the end, are 
attached to the hyoid and branchial arches, but none are 
pe y on the mandibular. 

e facial arches are visible in a side view with perfect 
distinctness, and have already advanced considerably in 
segmentation, the apex of the mandibular being’ on the 
point of separation soss to form the spiracular go 
and the proximal end of the hyoid being cleft vertically, 
iat separating the hyo-mandibular from the epi- 

Three months after oviposition, although the yolk- 
sac is still as large ae a: eal walnut, che ecaheye Has 
completely taken on the adult form, the oral fins 
having ¢ greatly, and brought the gill-slits to the 
ventral surface ; these the external i i 
project, being now in the form of long 

the hyphe of a fungus ; the first cleft behind the 
mouth (tympano-eustachian) remaining on thé upper sur- 
face has taken on the form of the spiracular opening. 


In the skull vety few embryonic characteristics are left, 


the chief being that the brain-case is rounder, the rostrum 
shorter, and the two first labials separated from it by a 
alight interval, instead of being in perfect apposition. 





METEOROLOGY OF THE WEST INDIES 


HE borricane here reckoned from July 25 to 
October 25, went by without damage so far as 
the Windward and Virgin Islands are concerned, though 
not without di examples of the phenomenon from 
which it derives its name elsewhere. Two cyclones of 
the ordinery kind have in fact visited these seas durin 

the above period ; and although neither of them includ 

the island of St. Thomas in its range, yet they passed 
suffici near to make us aware of their exist- 


en and to create considerable alarm among the 
inhad tants, 


The first of these appears to have originated about lat. 
10° N. long. 55° W., on or near August 10, Taking a north- 
westeri Toa it passed parallel with, but at a con- 
siderable distance from the Wmdward islands, where from 
August 11 to 13 the weather showed signs of great distur- 
bance with violent squalls, that shifted to every part of 
the compass; while. at Martinique in particular, where 

' 
s 


branchials are broad. 
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the most threatening signs appeared, the mercurial 
barometer sank to D On the 14th similar indications 
showed themselves at St. Thomas—rain, squalls, and 
thunder; while on the night of the rsth’ the barometer 
suddenly fell to 29°70, and a violent gust of wind from the 
north caused many of the natives to barricade their 
windows in anticipation of the worst. This state of things 
lasted till next day at noon, when the mercury rose and 
the sky cleared, 

But by this time the cyclone, now only about a hundred 
miles to the east of the islands, had fully formed itself; 
and henceforth its course was only too sag marked by 
the damage it caused among the Tom At 
17 to 24 it passed north, with a aa inclination, 
till it fell in with the course of the Gulf Stream, above 
Florida, and then followed that line, bu&gradually nearing 
the coast, up to Nova Scotia, where the ravage was tre- 
mendous, upwards of a hundred vessels having been 
either dismasted, or rendered total wrecks. Further 
north the cyclone pea R have expanded into an ordi- 
nary storm and disap 

These shoe Are | paneer from the captains of the 
Died vessels, some of which took refuge in this port. 

ey are illiterate men, and not capable of fienighin 
exact details ; but all agreed in describing the wind-cur- 
rent as having been from north to south br west, and so 
back by east to north; the lowest barometric indication 


I heard speak of was 29°. 

The second cyclone originated in the Carribean Sea 
itself, to the west of Bar es. Tele of threaten- 
ing weather dated September 25 reached us at St. Thomas; 


and on the 26th the, aspect of matters here was ey 


the sky a ae to the sonth, with continu 
ake of li a very heavy sea. Bat’ the 
hurricane did not nien Santa Cruz ; its first long-shore 


visit having been made on the 28th at Haiti, where 
several small ships were lost, and much mischief done. 
Jamaica escaped; but on the 3oth the whole southetn 
coast of Cuba was ravaged from east to west, and many 
lives lost by sea and shore. From Cuba the cyclone con- 
tinued to pass west till it reached the Mexican 
which it skirted, then turned east, touching Havanna on 
October 4, Flonda on the 7th, and then, following the 
Gulf Stream, was lost in mid-ocean, Its greatest fury 
was in the Gulf of Mexico itself, where the in ee done to 
the shipping alios equalled that caused off Halifax by 
the gale of August 24. 

Some disquietude has also been caused here at St. 
Thomas by the frequency of slight earthquake shocks, of 
which I counted five within a period of forty days. The 
two strongest occurred on July 22 and August 12; in 
both instances the movement a ad age to pass from cast 
to west; it was accompanied by a disence: rumbling 
sound. The shock of August 12 occurred at 8.15 P.M, 
and was within a few seconds followed by another, but 
slighter. In two instances, June 16 and August 27,a 
slight shock at this island had been preceded, about an 
hour and a half before, by a stronger one at Jamaica: so 
that the general direction of the movement must have 
been contrary to the apparent surface vibration from west 
to east. 

I may add that the whole of this island is manifestly 
undergoing apoa upheaval, as appears by the wave- 
worn rocks o nt date, but already two or three feet 
above water mark; sea-shells and corals left dry, and 
Ta indications. Hence the artificial channel opened, 

i ower of cleansing by means of the current thus 
established, between the south-western extremity of the 
harbour and the outer sea, and which is in itself a clean 
cut, twenty feet wide, through a narrow band of rock, has, 
since 1870, when it first was made, lost so much of its 
depth as scarcely to allow of boat-passage ; and threatens 

at no distant period to become absolutely useless, 

W. G. PALGRAVE 
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NOTES 


ETa well-known German serial, Poggendorffs Annalen dir 
Physik nud Chemie hos now been in existence fifty years, and we are 
glad to see that practical recognition has jast been taken of the 
striking fact that it has, during this long period, been under the 
sole editorial direction of Prof. Poggendorff, while printed and 
published by the same house in Leapric. It was agreed, a short 
time since, by a number of friends of the learned professor, that 
they should relieve him of his editorial duties for one volume, 
and that this should be presented to him in honour of the occasion, 
as a ‘‘Jubelband,” or Jubilee volume. The importance of the 
work done by M. Pogyendorff and his collaéeratexrs, during half 
a century, through the Annalen, is sufficiently obvious to any who 
have taken an interest in the progress of physical science in recent 
years. The serial well reflects that enterprise, plodding in- 
dustry, and philosophical insight, which mark original research 
in Germany ; and the 156-volumes that have appeared (atx of 
these supplementary) constitute an invgluable storehouse for any 
one desiring to prosecute new lines of investigation in the wide 
field of physics. * We learn from the preface to the Jubilee 
volume (which we hope to notice at greater length) that 
the entire number of papers published in the Annalen 
hitherto is 8,850; aud among the 2,167 authors who have con- 
tributed to its pages, wo find the eminent names of Liebig, 
Magnus, Berzelius, Rammelsberg, Rose, Faraday, Brewster, 
Becquerel, Regnault, and many others, A work of this kind, 
as 1s truly remarked, unites those engaged in similar researches 
all over the would, jato one large brotherhood of mutual assist- 
ance and regard. We congratulate the learned editor on the 
completion of such a long term of arduous and honourable ser- 
vice to Science, and heartily join in the wish that this Jubilee 
volume may be followed by’many others edited by the ‘‘ Jubilar” 
himself. 


Ws are given to understand that preliminary negotiations are 
on foot for the establishment of a cential establishment for 
Ocean Meteorology in Germany. We may hope that when such 
a step is in contemplation, the work don@®by Her von Freeden, 
who has for the last seven years conducted the Norddentsche, 
lately called the Deutsche Seewarte, at Hamburg, will mest 
with its fall measure of recognition. The establishment in 
question has been maintained at the sole expense of the town 
of Hambarg, and has risen ‘steadily from a small beginning to 
its present state of thorough efficiency, thanks, ın great measure, 
to the energy of its director. 


In the review of Belt’s ‘‘ Naturalist in Nicaragua” by Mr, 
Wallace, p. 221, reference is made to the theory of the orlgin of 
cyclones propounded by the author in terms which might lead 
our readers to think that his views have been entirely unnoticed. 
Such is however not the case, and our attention has been drawn 
to Prof. Reyes work “Die Wirbelsturme, &c., in der Erd- 
Atmosphare, mit Berucksichtigung der Sturme in der Sonnen- 
Atmosphare” (Hanover 1872), in which Mr, Belt’s views are dis- 
cussed at some length, with an expression of regret that so little 
attention has been attracted to them. 


Tae Turners’ Company of the City of London have acknow- 
ledged the debt which their Art owes to pure scientific research, by 
presenting the freedom and livery of that Company to Dr. John 
Phillips, F.R.S , Profesor of Geology in the University of Ox- 
ford, in recognition of his introduction into architectnre of the 
various materials which constitute the rocks of England. Mr. 
John Jones, a member of the livery, said the City of 
London was always willing to bestow ite’ honows on 
successful generals, conspicuous statesmen, and devoted patriots 
—and the tributes were honomable to both sldes—but that 
was the very first cccasion on which they had offered 
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tho Hke distinction to 2 patient, observant, and reflecting student 
of nature. In doing so they, at the semo time, offered their 
thdnks to the University of Oxford for Hdving included physical 
science ini its cdrriculumi cf education, ind they celebrated, so to 
sptek; tha alliance ii that city of art and science. 


Trx recent appearance of a French translation of the ldst 


, edition of Prof. Haeckel’s world-known “Natürliche Schopfongs- 


Geachichte ;” or; “ History of the Creation of Organised Beings,” 
will gtve a larger number of students the opportunity of master- 
ing its valuable contents. How is it that no translation has yet 
appeared in our own language? 


MEN of Science will be glad to learn that the Premier has re- 
commended to the Queen for a pension of 1004 on the Civil List 
“Mra. C. L. Basevi, the mother of Captain Basevi, who lost his life 
on the Thibet frontier of India, whilst engaged in exploring tho 
mountain passes, end pursuing other scientific inquiries. 7 

Dk. Jonn ANDERSON»! Director of the Indie Museum of 
° Calcutta, is at present in this country on two years’ leave of 
abjence. He is, however, devoting his holidily to working out 
thé results of the Yunan Expedition, to which he was attached 
ái mitutalist three years ago, The Linnean Society has under- 
tiken thir publication, which will embrace a full description of 
the anatomy of the fresh-water Dolphin of the Ganges (F/atamista 
gingniica), as also of the still rarer fresh-water Cetacean of the 
Ihiwidy Orcella Aumenatis, 

On Friday, April 10, M. Leverrler gave a seit at tho 
National Observatory of Paris, in honour of the delegates of the 
French Scientific Societies The weather was unfavourable, 
but the exhibition of scientific instruments was very successful 
indeed, Many new electrical apparatus were exhibited for the 
first timé. No gaslight was used; an electrical lamp by Perrin 
being the only lighting medium. A lecture was delivered by M. 
Walf, on phenomena of polarisation, illustrated by optical expe- 
riments by Dubosc, 

THE Commissionengfor the Construction of a Universel Metre 
sre at present superintending the fabrication of thé- definitive 
standards, which will be distributed amongst the several Govern- 
ment délegates to the International Congress. The operations 


‘are executed at Paris, in: the laboratory of the School of Mines. 


_M. ALLUARD, the originator and director of the Puy dé Domé 


Observatory, has announced that af inauguration will take place 


next September. Invitations will be sent to England as well as 
thronghout France. The cost of the building will be something 


"+ mare than 4,00o/,, and the work is fast advancing. The Puy de 


Dome Observatory will be connected by an electric telegraph with 
another observatory built at Clermont, and which is already in 
operation ; the difference of level between the two stations will be 
more than 4,000 ft. When excavating on the top of the moun- 
tain it was discovered that a large building about 80 yards in 
breadth had existed on the spot. It is supposed to have been a 
fe omen eae ste 
discovered, 


_ M. CoLLADON, the Geneva physicist, has published-an essay 
on the subject of turning poplars into Hghtning conductors. 
He propbees to insert in the lower part of the trunk a metallic 
rod, which he connects with the earth by a a chain, so that the 
finkd cannot leave the tree to dart at any object placed within a 
short distance, which at present is very often the case. 

M. SAINTE-CLAIRE DEVILLE, appears to have been again 
successful in his weather predictions, We shall give details in 
our next on the important question. 


FRENCH officials are organising a fasion between the postal 
and telegraphic officials, 


A EEMAREASTE instance of thé rapid spread of a new pest is 
furnished by the history of Puccinia Maloacserum, a fungus 
parasitic on various plants belonging to the natural order Mal- 
vaceæ. Ite nitive country is probably Chili, where it was dis- 
covered by Bertero on Althea offcinals. Its first appearance 
in Europe was in April 1873, on Afalva spvertris, in the nelgh- 
bourhaod of Bordeaux, and in August it had extended to several 
other plants of the same order iff the botanic gardens of that 
town, but, singulerty enough, was not found on 4/hea affcinalis, 
several other nearly allied genera being also exempt from its 
attacks. In Germany it was first discovered in October, while 
ih this country it was detected in the summer of 1873, nearly 
simulteneously in many widely-dispéreed localities, as Exeter, 
Salisbuzy, Chichester, Shere in Surrey, the nelghbourhood of 
London, Eastboume, Pevemsey, Sandown in the Isle of Wight, 
ae aay Seana ere Septem ee 
hollyhocks. 


Two remarkable instances of protettive mimicry have lately 
been described by Prof Gerstaecker, both dmong parasitic Hy- 
thenopteca, and having apperently for their object to facilitate 
the access of the parasite to the nest of the host for the purpose 
of laying its eggs.  Crypturns argielus differs altogether in 
colour ard marking from the allied species of: Ichneumonidm, 
and asses even in the minutest details those of the wasp 
Polhister gallica, on which it is parasitic. To so great an extent 
is the mimicry carried out that even variations characteristic of 
patticular districts are reproduced, the area of distributlon of 
both insects being very wide. In the second case it is the colour 


and markings of a wasp, Vette germanica, that are imitated by. 


its parasita Conops diadematus, 


AT the east end of the Palm House at Kew there is a fine 
specimen of the mre Agave unioiiiata coming into flower. Near 
it stand the still stately flowering stems of two allied plants, 
Agave facgxiniana snd Ruircroya gigantes. 

Tue French conscription enables us to study annually ths com- 
position of the growing generation. Last year from about 300,000 
young men passing the examination for recrulting the army, 
16,000 were discharged on account of having lost their brothers or 
having (had them wounded in the war, 11,400 as being sons or 
grandsons cf widows, or of people above seventy yours of age, 
1,600 elder brothers of orphans, ,16,000 ay not being strong 
enough, 10,000 for lameness, 8,000 not tall enough, 4,000 from 
having defects of the bowels, 3,000 of the ¢yes, 2, 700 organs of 
generation, 2,000 bed tetth, 1,000 as bethg mute, &c., 1,200 
epileptics, 600 desf, 80 blind, 1,000 phthine, &. ; in all, 89,000 
were left out of the contingent, 

In the report famished us by the Secretary of the Anthropo- 
logical Institate (vol. ix. p. 345) of Mr. Distant’s paper On the 
Mental Differences between the Sexes, the author is sald to bavo 
referred to the “now moderately well established fact that in 
primitive races the Astr of women approximates more closely to 
that of man than obtains in a higher state of civilisation.” Mr, 
Distant in his-paper referred to the érafx, not to the kair. - 
_A QUICKSILVER miné is mid to havé been discovered at 

M. Gastox Tissanprer is publishing at Hachette's an 
excellent popular work on ‘‘ Photography,” with numerous 
Ulustrations, One of them shows Charles, the inventor of 


the gas balloor, photographing the silhouette of one of his pupils: 


on a paper sensitised with one of the salts of sliver, more than 
twenty years Lefore the discovery of Daguerre. 

Ix his recent paper On the Placentation of the Sloths, published 
in the Transactions of the Royal Society of Edinburgh, Prof. 
Turner has dove much to diminish the value of placental charac- 
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ters in the classification of the higher mammalia. In  Chelacps 
Aofmanni the placenta is dome-like, multilobate and ‘genuinely 
decidnate, more like that found in the Primates and Man than 
in any other order, so much so that the author remarks “from 
the point of view of the descent hypothesis, it is possible that 
between the Sloths and the Lemus genealogical relations may 
exist,” and ‘‘now that I have called attention to the evidence of 
affinity with these higher marfimals it 1s not improbable thet 
other features of resemblance may ın time be recognised.” 


Besipxs the ornithological papers which the late Mr. H. D. 
Graham contributed to the Vafnralist, he left in the form of manu- 
script notes the larger and more interesting portion of the orni- 
thological work which he had undertaken in the islands of Iona 
and Mull during the Intter part of his life These, together with 
tho papers referred to, are being prepared for publication by Mr. 
R. Graham, to whom the whole of Mr. Graham’s ornithological 
correspondence was originally addressed. 


We learn from the 7rses that M. Giard, Professor of Natural 
History at Lille, has been making an interesting inquiry into the 
zoology of the French shore of the Straits of Dover. Many un- 
common species of crustaceans, ascidians, and mollusca have 
been obtained, which will be fally described before the Scientific 
Congress which is to be held at Lille during the ensuing 
summer. 


WE aro glad to see that Government have at last begun to 
carry out their agieement with the Trustees of the Bethnal Green 
Museum, by laying out the vacant space around the Museam in 
gardens for the recreation of the people. 


In the House of Commons, on Tuesday, Mr. Cowper-Temple 
obtained leave to bring in a Bill to remove doubts as to the 
powers of the University of Scotland to admit women as stu- 
dents, and to grant degrees to women. 


THE month of April is a famous one in the annals 
of the French Academy for centenary anniversaries, M. 
Biot was born in April 1774, almost the same day when 
Lonis XIV. died. M. Biot was a member of the Academy of 
Sciences and Academy of Inscriptions, It was also in this month 
that Maupertuis published the first French mathematical essay in 
which the Newtenian theory of attraction was accepted. 
Lavoisier was engaged in making observations on solar heat with 
an immense lens at the cost of one of the richest financiers of the 
time. 


Tue last (received) number of Annales Hydrographiques, 
contains details of the navigation of the Magellan Straits by 
the corvette L’ Atalante, with tabulated meteorological observa- 
tions made during the 13 days of the peasage. 


THE continuation of Adolph Schanbach’s ‘‘Dentschen Alpen” 
(pp. 641 to 850) ıs brought up to the end of the Tnas. The 
writer is Dr. H. Emmrich. 


THE last number of the Annales des Sciences Géolegegnes con- 
tains a continuation of M Oustalet’s researches on the foml 
insects of the Tertiarles of France. This second instalment of 
412 pages is devoted to Aix-en-Provence. 


Tux recently published Report of the Department of Mines of 
Nova Scotia shows that the total produce dunng the year from 
collieries was 1,051,467 tons. Of these 264,000 tons were sold 
tto the United States, 6,000 to Great Britain, 214,000 were used 
in Nova Scot, and the rest were sold to Quebec, New Brons- 
wick, Newfoundland, Prince Edward Island, West Indies, and 
South America. 


A STAINED glass window has just been placed in the parish | Qot%ginal Survey of te 


church of Folkestone to the memory of Dr. William Harvey, 
the discoverer of the circulation of the blood, who was born in 
the town in 1578. It is the gift of the medical profession, more 
than 3,000 of whom have contributed towards the cost. 


In view of the great economical value of the far seals or 
Alaska, and of the importance of a thorough knowledge of their 
habits and movements, with reference to the command of the 
market of the world, tt ts proposed by the United States Tres- 
sary Department to send some one td the North Pacific Ocean 
for the purpose of obtaining materials for an exhaustive report 
on the subject. It will be remembered that these seals, almost 
to the number of millions, visit the St. George and St. Paul 
islands of the Pribylov group every summer season for the pur- 
pose of bringing forth their young, and that on this occasion a 
company chartered by the United States is allowed to capture 
100,000 annually. What becomes of these seals after they leave 
the islands is entirely unknown, although congregated there in 
such numbers for several months. A few are taken in the spring 
and fall as they pass along the coast of British Columbia and 
Washington Terrftory, but whether these are related to the Pri- 
bylov army or not is uncertain. The same species is found fo n 
lumited extent on the Asiatic mde of the ocean, but no very erten- 
nre captures are made. Should this commission be appointed, 
it is to be hoped that some of these problems may be solved, and 
that we may not remain longer in ignorance of the geneal na- 
tual history of so important an animal, which finishes a 
revenue to the United States af about 300,000 dola a year, while 
a profit of almost millions is made by the company which has 
charge of the interest. 


Tue additions to the Zoological Soctety’s Gardens during the 
last week include a Vigne’s Sheep (Ovis vigne), from Asia, 
presented by Capt. Archibald ; a Sembur Deer (Chron: aristoidis) 
and an Axis Deer (Cervas axis), from Indias, presented by the 
Hon. Justice Jackson ; two Cut-throat Finches (Amadina fasci- 
atus) and two Paradise Whydah Birds (Vidua paradise) from 
West Africa, presented by Lieut. J. E Hearne, R.N.; a 
Rufons-necked Weaver Bird (Ayphanterstis textor) from Wat 
Africa, presented by Mr. Hincks ; two Negro Tamarins (Afidas 
sritins) from Rio de Janeiro ; a Common Rhea (Rhea americana) 
from Buenos Ayres ; a Brazilian Teal (Quergnedula brasiliensis), 
and a Bahama Duck (Aecilenats bakamensis) from South 








THE PHYSICAL HISTORY OF THE RHINE* 


‘THE attempt to unravel geological history, as far as the strali- 

fied rocks are and all the igneous rocks 
connected. with them, simply resolves itself into this :—an 
effort to realise ar paya geography of different geological 
epochs, to make out the relations of the sea and of the land with 
its plains and mountains di these periods, the history of the 
Tivers and lakes of the time, and to know os much as may be 
known of all the creatures and of all the vegetation which in- 
habited the water and the land. 

I am now to attempt to explain the history of that 
great historical river the Rhine. Every river bas a definite his- 
tory, if we could clearly meke it out. Every nyer has hed a 
beginning, and it is quite possible —ıf we have the skill—to find 
out when, by special changes ca in phyual geography, such and 
such a river began to flow, and why ıt flows in such and sach a 
direction. 

In various publications I have attempted to show what 
is the history of some of the rivers of England; as, for 
example, the of the Severn and of the Thames, and I 
think I have been able to prove thet the Severn 1s a much older 
myer than the Thames; and, on smiler principles, I now pro 
to py to you the history of the Rhine and 1ts 
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LL Eb. V PRS D General ef the 


472 


NATURE - 


[April 16, 1844 





valley from early timos to the day. For many years 1 
hed an ambition to work out the history of the Rhine. I have 
known it now for more than twenty years; going often up and 
down the river, and sometimes for for months— 
- Hying on {ts banks. For the last thirteen 
never was able to return toit, bat the 
out for myself remained in my mind, an Jast geak I went, snd 
worked it out, with the result which is now to i 

First, with regard to the great main features of the Rhine 
in the mountain 


der and the other in that of the Hinter both glacier 
regions. whero it rises isfrom 7,000 to 8,000 feet above 
the level of sea. From thence it passes to the Lake of Con- 


stance, 1,305 feet above the sea ; and beyond, in a westerly direc- 
by chaffhanssen to Basel, where, at the bridge, the level of 
te swat has an sverige heiglit of about £03 feet ere soi 


showing a fall between Basel and Mains of about 272 feet, which 
gives an average gr the mmning of the river of about 
3 ft. 14 in. per mile, to the we 
come to the deep gorge of between high 
cilffy banks, winch Bingen and continue down to 
Rhgineck in the of the Siebengebirge, for 
a stance of from to 70 mla as you 
take into account all the or t them. d e 


the way from Calais to the Elbe. 
Now the mam question I have to bri 


what is the origin of the great 
Basel and Mains? secondly, what ia the origin af the 
‘between Mainz and are they there, 
hat medus bayo this platy ered thiis gorge Assumed: eet present 
orms 

When stand above ôr, better still, ifyou ascend the 
Tannusand look southerly, and consider the narrownessof the 
and the great hilly barrier of rock that must once have at 


Shoe apes recall of Mie piao, the impression is trre- 
istibly conveyed to the mind thet before that was opened 
a Fait lave mas Dave reached all he way fron tak barrier to 
where Tagel now atindi, coving the great ¢ mr that lics between 

throughly hs kiea taken Pee of t 
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out 
that of the mocntulns of ths wartzwald—I found that none 
of the glaciers of that region (and there are proofs that glaciers 
once there) even extended well down into the valley of 
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also no proof that the glaciers of the 
Switzerland ever extended as far north as Basel. 


there any of erratic blocks or other kinds of moraine mat- 
ter on the or hil abont Emgen, which one 
expect to there had whole of great of 


Upper Rhine been once filled with -ice Therefore this 
which I had not definitely , bat which I sur- | 


melted away, and other 
them, and I was obliged to 

ingly I went to S and with the help of 
friendly Swiss geologists, of the Miocene or 
T rocks the Oberland and the Jura. . 


space, 
of, gad one ol thae comaisted of the mitte which, by and by, 
resolved itself into present earth. This nebulous fiuid; 

virtue of gravity, by degrees condensed more and more, and, 


quence of radiation of because of the lew of gravitation, 
was crer drawn towards the centre of the earth. By thi 
the circumference of the earth necessarily became and that 


i 


mountam chains, What began in the ear 
times of geological history, seems to have been going on steadily 
down to the present day, rap this ik happenn fiat golo- 
cm mountain chains to be of very erent ages, and 
of whatever age they may chance to be, the strata that com- 
be bent and contorted. This contor- 
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tal on, 

In this way it that at a certain period of geological 
history which sg te rar Fe Vp in 
the region now by the Alps, a disturbance of the 


of feet thick, are now found 
to consist of interstratrfications of marine, brackish, and of fresh- . 
water beds. At that time the Jure had no existence. It is the 
result of alater disturbance of the crust of the earth, and thus it 
happened that all the Miocene waters in which were de- 
the strata that now Ile between the Oberland and 
J originally spread northwards far across the area now 
the Jura, and into the dLtrict of the present 
Rhine between Basle and 
ard: to rea isa a eae that time; but petig by 
and partly by speciel knowledge of the 
in the rocks, it is possible to form some con- 
ception of the appearance of the country. 
valley were mountainous 
and the Vosges, while fartothe 
rose the high mountains of the pre-Miocene Alps, more 
or less covered with a forest vegetation, On the of 
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at E Asa espa eal ra pe eas and Tiel 


Pema ay ech In the woods, on the meadows, and 

in the waters respectively, the Mastodon angustidens, the rhino- 

cerot, us, Dichobune, deer, Dinothmium, hippopo- 

tamus, salamanders, fish, and numerous other creatures 

ware at lesa cite et cet the land were tenanted by 

dragon-fes, et and ether insects, of which more than 
distinguished. 


800 species have been 
I now come to the chief part of thm lecture, which is to 
account for the origin of the Rhine: for at that earlier time the 
Rhine had no emstence in this valley, and indeed there is proof 
that instead of the main e of the ares, flowing from south 


to north as it does now this valley, the waters drained 


from north to pti he and the pebbles of the Schwartrwald, 
instead of camied north as they are now, were cared 
southward by rivers, and found their way into Switrer- 


land, Hida halite es akoer papahe antip hoes ER 
the Miocene strata of Switrerland to a great extent consist. 

Not only had the Rhine no existence then, but the romantic 
gorge of the river, with which so many are familiar, had 
no existence either. “It has been cust sometimes to attri- 
bute the formation of that gorge to ent disturbance and 


fracture of the strata, by which the waters were allowed to escape 
from south to north. I have no belief in such violent distur- 
banca ha any place in the modern economy of the world, 


tinsa ysmal action hayin ever affected the ancient 


oe as far as it js in the of geo to trace back events 
from the t day to the oldest known periods, 
After E yikes A 
there occurred another disturbance of the E 


of much of the rest of the world besides, though it B only the 
Alpine region and the countries north of the Alps that we have 
now to deal with. pais pecond ee produced 
a great upheaval of the Miocene strata. tho Miocene lak 

an lowlands of O Prd and extended react 


Rosberg 
ohe sub-Alpine hils were a a ete of at least 
ee ft. above the level of Sea ahd: probably much more 

lower paris of Central Switzerland, about the Lake of 
Geneva, the Lake of Constance, and Nenfchatel, still stand at 
heghts of from 1,200 ft. to 1,3co ft. above that leyel. Then the 


E Seene pebbles were carried into the lakes, which were by and 

ly coarse conglomerate. Anyone 
Righi will remember that nearly the whole 
of it us formed of this coarse conglomerate, proving the prodigious 
amount of waste that the Alps underwent during the Miocene 
period, When we consider the amount of this waste, even though 
the waters of the Miocene period ley but little above the level of 
the sea, still in my opinion it is probable that the Alps themselves 
were then quite as high, if not higher, than they are now. For 
the us amount of waste proved by the conglomerate, 
indicates the removal of an enormous amomnt of material from 
the pre-Miocene Alps. 

After the disturbance which raised the Jura and the Miocene 
strata of the lowlands of Switzerland, this is what took place. 
Along with the contorted secondary strate of the Jura, the Miocene 
beds that previously covered them were thrown into a number of 
anticlinal and curves, and the greater part of the Miocene 
material over area having since been removed by denudation, 
only a few outlyi fragm enta of these strata remain, left in those 
wonderful upland ped hollows of the Jura, which still 
attest the original con 


Lape the Middle Tertiary deposits all 
the way fiom bel cetoay of the Ml Alps to the northern 
base of the Tamus 


When the post-Miocene disturbance of the whole of this arer 
took place the general effect was, that much of the Swiss Miocene 
area was contorted and .alsed high into the aur, while between 
the Jura and the Taunus, the eq eae aim ea cei 
ce and tilted so as to form a long mclined sloping norther! 

and lying between the Voges and the and ih 
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surface of which may have been about 1,200 or 1,300 ft. above 
the present level of the sex where Basel now stands, and about 
1,000 to 1,100ft. high where the openmg of the gorge now 
begins near Bing ingen. 
ore this wide-spreading disturbance 
had no existence, for up to thet time su rivers as occa- 
sionally ran m the more ancient Miocene valley flowed partly 
south. Buf when the inclined plain was fairly completed, the 
result in the long run was that for the first time the great general 
drainage of the area began to run from south to north, and the 
enacts established at a height which we may roughly 
speak of as having been 500 higher than new, becnnse at thet 
tıme all the great valley between c and Bingen was filled to 
that height with Miocene strata. We know this to be a fact by 
an examination of the valley on the right hand and the left, from 
Bingen towards Basle, for every hero and there, we find table- 
shaped bills formed of flat-l Miocene strata, which border 
the present alluvial plain of the Rhine and abut upon the more 
ancient mountains on elther side. The history ievealed by this 
fact ia plain-to anyone accustomed to 1eason on geological pheno- 
mena The strata fi saiped slopes on opposite sides of 
the valley were pena thér early coutmulty has been | 
destroyed, simply y; ong continued watery waste and dennda- 
tion, They are only the relics of an older phase of the 
physical geography espa when the surface of the plain 
stood about 500 ft. higher than Jt does at present. 
Now when the Rhine first to flow, the nver Tien praed 
th lay 
in no manner 


trough gently sl sides 
e, Sne undsruck, and whi 
e a the ectpitous cliffs that now bound the Rhine in the 


e belon B The bottom of part of this old upland valley 

orms a narrow terraced plain, immediately above and beyond 

the edge of the el gmp of the Rhine. TE is not abaya san 

tinnous on both sides Oe the gorge, but enough of it remains 

to attest its ongimal continuity at heights of from 400 to ft. 

above the t level of the nver. Now what I to 
tne c oie cake ete 


A took, place, the Rhine 


stantly slain 
formed from higher to lower levels, till in 
they fnd their way into lakes or the zea 

en we first enter the gorge of the Rhine, going southward, 
one feature that strikes the Tarsi logical observer is the constant 
recunience of this old terrace ed by the hilly country beyond. 
On the left bank, over: ingen, the flat-topped spur of the 
Rochus- about the same a as hess the tops of thn neighbouring 
Sorene first strikes the eye. When fairly within 

e below N beyond its u edga the old 

are a eal bee ea e the mdes of 
the gorge itself is seamed by mumeronus warn by occasional 
torrents since tho ravine—a of canon—has been cut 
down to its evel. 

At Welmich, below Niederheimbach, looking down the river, 
the edge of the terraced plain is seen northward in 
long and at Salxg, still further down, the features 
own near Niederheimbach are agam reproduced. The 
same outline occurs and all down the river between 
B and Coblens, and equally Andernach, as for instance 
at ck. Finally, above the Siebengebirge, just about the 
mouth of the gorge, looking up the river, the long eastern hills slop- 
ing to the river end in a terrace corresponding tn general height and 
ontlme to flies slzecdy aentinned The general conclusion to 
be drawn. from these observations is that at heights of from 
450 to 500 ft. above the present river this ancient river terrace 
has a persistent gentle slope from sonth to north which approxi- 


mately corresponds to that of the existing river. 

The inference is plain: that formerly ee t the length 
of What la now the gorge thd rtrer ee t high terraced 
level, at a time when plain above the gorge was so deeply 
filled with Miocene strata that the level of the river, where 
Mainz and Bingen now stand, was as high as the upland terrace 
that crowns the gorge between Bingen and Rolandseck. By 
degrees the river began to excavate the gorge, and slowly cuiting 

deeper and q deepen. and at the sme tme winding and ever 
cs through the great plain between the Jura 
cae by slow gradation it wasted away the surface 
of that plain more and more, and the matter won from that 





474 [April 16, 1874 
surfaco was carried down through the gargo to be added to tho t, but were mdre again and aguin 
old delta cf the river. At lest tho major part of tho Miocene me even generically, - Mountain rose, glacial a 
rocks that partly the plain were worn away and the and passed away. Great sometimes 
fi has been to its present temporary level; while the | sometimes salt, appeared and were obliterated by great terres- 
d hills on either benk still remain to attest the amount of | trial At one time vast lakes, like. those of the heart 
watery degradation that the area has undergone. of Africa and North America, covered areas of land ; 
ee ont: of, tio. Talley. But there | at ancther, or larger greas were- by sit lakes 
ano w would to impress upon you. | a3 as Caspian and Sea of Aral And when 
Gu cach aie of tho bine thee are laporan aibalary | Jou “ink” of thy eminen episode int the man 
-tivers. Thus, for example, above the gorge we have the history of Europe to I have drawn atten- 


F 

& 

; 

bel: 
Radeies 


i 


he moraines of ancient glaciers on a smaller 
„Last year it was my lof to deliver here a lecture on the 
af old eontinenty and I at to show that one old 
nent in particular retained its identity thro 
ical time ; that from tho close 
through the Oki Red Sandstone and 


Such a vast conti- 


‘+ years are concerned, the mind has as 
some day may help us to gra’ witha 


to-night. The floras and faunas of the world’ in thet old time 
changed, not in the minor degree I-have been speaking of to- 
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SCIENTIFIC SERIALS - 


Ix the Sovrnal of Botany for March, the editor, Dr. Trimen, 
commences a series of useful articles (which is continued in the 


ip coe ear eee ceo 
Res i ane ce 


oras topo- 
interest in 


ford District, by J. A. Lees.—The number for April commences 


with an article of some im co in systematic botany, A Re- 
vision cf the genera D. and Disterecargus, by Prof, 
Thrselton-Dyer, in w ry of new species are described, 
including two mg to the. previously gonotrpic genus 
D and ara iata (Wo moir |) ing pro~ 
mised in the next namber}, editor gives iu wis num- 


ber one of ths most valuable specialities of the journal, his list 

of New Species of Phanerogamons Plants in periodicals pub- 
lished in Great Britain danng 1873. _ ; g 

Tur Sotti-A Naturalist for April publishes a number ot 

papens cn almost every branch of Botany and , in- 
cl one an of more or less interest to 

t.—Mr. J. A. Harvie Brown proposes the establish- 

ment of z Na‘ural Publication Society, on 


something 
the model of the original plan of the Ray eee 
Be a atzcamat Cat Aree otal for ing in iac-aimile 
on Yea, an or reprinting 
like subj 


Tare and useful tracts, phlets, &c., on ects. —We 
have also further ments of the lists of the idopftera and 
Coleoptera. of Scotland, by Dr. Buchanan White Dr. D. 


Sharpe. This quarterly 
place in forming a channel 
ralists north of the Tweed. 


Memorie dala Soc. deti sti daliani, December. 
Thile number contains è pane bo G. On the Obeer- 
vation ofa eclipse of the sun in Ma: ; obeerved by the 
peer anc direct view methods. a discusses at 

o advantages aad of each method, and concludes 
the former method is the of the two.—G. de Lisa gives a 
table of spots on the sun, observed at Palermo in December, 
giving a mean ofabotit dght spots each day. qr 

The Janunty nember contain a oote t Sa eat 
Station “has established at Turin, and an equatorial 
Freamhofer has been erected there, —Prof Draper contributes x 


seems to fill a most useful 
intercommunication between natu- 
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on his beautiful diffraction of spectrum photograpiim 
similar to the accomnt of the same in NATURE some ago. 

Astronomische Nachrichten, No. 1,978.—M. M. Henry gives 
the elements of planet (126) Velléda, epoch 1874, January, o-0 
Greenwich M.T. 





I = 347.49 11 3 
8 = @3° io if 
fm 2°56 1076 
b= 6 531% 
u = 930 “9792 
log. a = 0°3873777 


Leopold Schulshof gives the following elements of the comet 
discovered by Winnecke in February last :— 

T = 1874, March, 9'95342 Greenwich Time 

I = 300° 36’ 42” 

Q = 31° 3r 18% 

i = 58 I7 145 

log. gm 8 642852 

The star in Perseus RA 2) 13™ 56* Dec. + 58° 1’ 5375 has been 


observed by A. Kruger to hare varied from 8'5 . to 10 : 
in Novem 1872, and to have increased to 85 agam 
January last, 








SOCIETIES AND ACADEMIES 
LONDON 


Geological Society, March 25.—John Evans, F.R S., pre- 
sident, in the chair.—-The followmg communications were read : 
—On the U Coal-Formaton of Eastern Nova Scotia and 
Pnnce Ed Island, in its relation to the Permian, by Prina 
Dawson, F.R.S. The author described the Carboniferous dis- 
trict of Picton county as showing the whole thickness of the 
Carbomferous system arranged in three synclinals, the eastern 
most consisting of the Lower serles up to the Middle Coal-for- 
mation, and mcluding all the known workable Coal-measures m 
the district—the second towards the west of the middle and the 
lower part of the Upper Coal-formation—and the third showing 
in its centry the newest beds of the latter, On the gorth the 
bounding afticlinal of the first d brings up the New- 
Glasgow Conglomerate, which con boulders 3 ft. in diameter, 
often belonging to Lower Carboniferous rocks, and represents 
the upper part of tho Milistone-grit or the lower part of the 
Middle Coal-formahon. The author regards this as representing 
an immense bar or beach, which protected the swamps in w. 


the Pictou main coal was formed. The succession of the deposits 
above the Conglomerate was described m some detail as seen in 
natural sections.” The Upper Coal-formation, as shown in the 
section west of Carmbou bour, consists of (1) Red and 
shales, and grey, red, and brown sandstones ; and (2) 

a 


poly of a deep red colour, alternating with , Ted, and 
ee man t in the 
upper part of the section. In Prince Rad Inland beda appa- 


rently corresponding to these are found, and also gradually 
become 


more oe ee are ovarian, appercauy 
conformably, by the Tras. o author gave a tabuler list of 47 
paia of plants found in the Upper -formation of Nova 
tia and Prince Edward Island, and stated that all but about 
ten of these occur also in the Middle Coal-formation, The 
number of species decreases rapidly towards the u per part of 
the formation ; and this ta especially the case in. Prince ward 
Island, some of the beds in which are conmdered by the author 
to be newer than any of those in Nova Scotia. The con- 
tained in the upper deposits were compared with those of the 
European Permian, and a conelation was shown to exist between 
them, eo that it becomes a question whether this series was not 
ee iib the lowe: ee Permian of Earope, 
though in this district there is no stratigraphical break to esta- 
blish a boundary between Carboniferous and Permian. The 
author therefore proposes to name these beds Permo-Carbonife- 
rous, and regards them as to some extent bridging over the gap 
which m Eastern America se tes the Carboniferous from the 
Trias.—Note on the iferous Conglomerates of the Eastern 
Part of the Basin of the Eden, by J. G. Goodchild.—An 
Account of a Well-Section in the at the north end af 
eee Pot Yorkshire, by R onime On Slicken- 
es” or -Stnations, perticulari ose of the Chalk 
by Dr. Ogier Ward. A i 
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Royal Horticultural Society, A 1.—Scientific Com- 
mittee.—Dr. Hooker, C.B, Pra. R.S., im the chur. —Prof. 
Thiselton Dyer exhibited seeds of the plant called in ens 
Theophrana tmperiaks, sent from Rio Janeiro by Dr. Genou 
From the evidence now forthcoming it a that, the plant 
belongs to a different family, ‘acee.—rDr. Hooker showed a 
photograph from Mr. Russel, of Falkirk, of a fruiting specimen 
of Excephalarios villoms, sometimes called in gardens Zastis 
Mackem. ° The plant is a native of Natal, and a similar species 
has been discovered on the Niger by Barter, and e third 
in Zanzlber, Kirk. A plant discovered by Schweinfurth 
in Central Ai is probally the same as mentioned 
by Kirk — Dr. Masters presented a. classified list with 
notes of species of Passiflora and Tacsoma. cultivated in European 

eus.—Mr. Renny made some observations on the drawi 

Montagne, of 4 , exhilnted at the last meeting, whi 
together with the onginal specimens, Mr. Berkeley had been 
kind enough to allow him to examine leisurely. He was able to 
clear up a mistake which De Bary seems to have fallen into in 
his description of Peronospora uifestans (Am. des Sc. Nat, 4° 
eer, t xm p. 105, 1863). De Bary had not met with the 

that species, that Montagne’s 
Artotrogus hydnocarpes might be the di organ; bat he had ° 
donbts on the péint, as Montagne had written to him that he 





met with on Turnip, and it was De Bary’s assumption that 4. 
kydnocargus, the only published species, was the one spoken of. 
De Bary, having a confident belief that the various species of 
Peronespora are parasitic each only on the plants of one genus, 
or at most of one family, seems to have been thus led to the 
doubt he has 

General Meeting.—H. Little in the cheir.—Prof. Thuelton 
Dyer commented on the interesting plants exhibited. Amongst 
these were the two forms of Primula verticillata, one from 
Sina the other from Abysmnia; Boronia megastigma, a 
new Australian plant with a very agreeable smell ; the stem and 
foliage of the splendid Bamboo Dendrocalamus giganteus, m cul- 
tivation at Sion House ; and cut blooms of Sterculia nobdis from 
the same collection. 


Entomological Society, April 6.-@Sir Sidney S. Sanne crs, 
president, in the chair—Mr. Frederick Smith made some mte- 
resting observations relative to the habits of the bee-parasites 
belonging to the genus sps —Major Parry communicated a 

entitled Further iptions of Lucanoid Coleoptera ; 
and Mr. Smith read descriptions of the 7Zisnthretnude and 
Lchnenmonrda of Japan, from the collections of Mr. 
Lews. —Further notes wae read from Mr, Gooch, of Natal, 
respecting the destruction of the coffee plantations there, by 
Longicorn Beetles. 


Royal Astronomical Society, April 10.—Prof, Adams, 
president, in the chair.—Mr. De la Rus gave a verbal descrip- 
tion of a piece of apparatus which he had devised for carrying 
out M. Janssen’s method of pho phing Venus near to 
and egress upon the sun’s disc. e instrument is intended to 
be attached to the photo-heliographs and weighs less than 11 lbs., 
inclumve of a small dnying clock, which carnes a revolving plate 
of about 10 in. in diameter, on which small photographs enus 
and the mun’s limb are to be taken in rapid succession. Lord 
mg ee a ae he had de 

i or same ; it appeared to be very similar to 
that described Mr. De le Rue, except that it is mounted on a 
e pillar from the telescope ın order to avoid tremors.— 
Lord Lindsay also read a paper Ona Method of Determinmg the 
Solar Parallax, from observations to be made at the next oppos- 
tion of Juno, which occurs in November of this year. He pro- 
poses, while in the Mauritius, to make a series of hehometric 
measures of the distance of Juno from the nearest fixed stars ; and 
by comparisons of the measures taken soon alter Juno has risen 
a e eastern horizon with those token before it sets at the 
western to determine the terrestiial parallax. By this method 
he will be able to make his measures dung all the clear nights 
of the month or six weeks before and after opposition. 
although the parallax will be considerably lem in the case 
of Venus, he considered that he had 1eason to hope that the pro- 
bable error of the result would, owing to the number of the 
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measmemenis and the ease of dealing with of H instead 
of discs, be less than either in the case of the transit of Venus 
or fhe opposition of Mars. 


Antof, a monarch of the XIth d Nimrod et les 
Ecritures Cunelformes, by J Grival ( ia English} In 
this essay the author main that M under his Acca- 


ir amc a mal of the Septus- 


, ont 
EbINsURGH 


Royal Physical Society, March 25.—On*some 

- foand in the Stomach of the Herring, by F. W. Lyon.—Note 
genus Bothri 
of a fish” (Coats scorgens), 
peng eos a cape Taylor, Mr. Ta 


state of our " of the 
fee ee C. W. 
ect, first 

ect 


7 plants—and of a pretty ray hiph: 
than from either of tha er 


Academy of Sciences, ApH] 6—M. Bertrand 
chair.—The 7 


"Polygons curves, by 
Cyclones : conclusion of ‘the reply to Dr. Nog 
observations concerning an article from the “B 
Oeeetit Sf Gack ahh ween op Nasa 
Lockyer, by M. Faye. The author has. eee 
‘localities, times, velocities, &c. of thirty-one cyclones. —. 
quake shocks felt in MS Meer ey na eee Gen 
M. Ch. Sainte-Claire to the l secretary. 
communication included a noto from 


—Sclentific ascent to a great t made (in a balloon) on 
March 23 1874, by MM. J. Crock- Spinelli and Siel 

authors ascended. metres, the temperature at 
The observations recorded in 


communication are spectroscopic and ph Par- 
ticular attention was giren to the two obscure bands right 
and left of the D lne. At about 5,500. metres 
the right-hand bend and the t to the left 


vanished at about 7,000, m: 
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idea of these bands of terrestrial origin. The observes 

M. Bert's oxygen to correct, the 
effects of the of the air. A carrier pigeon- 


Cio ie ot ee ee y 
ees te clos of a obec Go ceo ees a 
meter; Piti et 40. or 
iea second.—Action of electric fuld up 


The author 
—QOn a new nue THs Ghee aepeuis upon tha 
in wines, by ME Dadan. The 
T a ae 
different numbers of drops when allowed to flow from. a pipette 
applicanon of 


3°25 metres, is pice as 6300- -On ma new (alectric) ee 
continous currents in 


for the 
by WL J. Morin.—On a system of continuous alarm 
ay cates tf de Man of ships at sea 


of coal-tar alkalies for the de- 
, by M.A. Rommier,— Direct construction 
curvature m a point of the section made in a surface 
by any plane, Sy M. A. Mannhelm.—On the diffusion between 
moist and dry through a septum of porous clay, by ML L. 
Dufour.—Measurement of the electromotive force of batteries in 


absolute mits, by M., A. Crova— of h com- 
bined with metals, by MM. L. Troost and The 
observed density is o6a5.—Expen com- 
bustion in the animal by M. P. Schntsen — 








Se ‘on 
ically of limo ip maters; waters, by M. rae 
Sas asph om oxygen, by M. 

Jo Blanc.—Oa the use of in by M. W. de 

Fanvielle.—Injection of ammonia iato the Thio to op acci- 

dents caused by smake bitos, . Ord.—On the P rnctlonal 
initablity of the stamens of 3 ih by M E E. Heckel. 
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. questions are decided not only by the vulgar, but also by 


í logist, and of the discipline necessary to the formation 
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men who are guided by a strict scientific method in the 
less intricate questions of physical science; and against 
the supporters of the special-providence and great-man 
theories of history. Mr. Spencer being the assailant, it 
is almost superfluous to say that the polemic is a vigorous 
one; indeed it may be open to question whether the 
assault would not have been more successful had it been 
conducted with less vigour and more circumspection. To 
use Mr, Spencers own metaphor, a considerable cpr- 
rection for the “personal equation” of combativeness 
will be found necessary, 

The possibility of a science of Sociology is shown 
in various ways. One cause of the denial of this 
possibility is to be found in the prevalent confusion 
between a science and an exact science. Sciences 
are either merely logical or mathematical also ; in Mr. 
Spencers phraseology, qualitative or quantitative. It ° 
is not affirmed that Sociology can be a quantitative sci- 
ence ; but this is not to deny its scientific character alto- 
gether. Sociology presents in an extreme form that 
absence of quantitative definiteness which geology, bio- 
logy, and psychology present in a considerable, though 
less, degree. Mr. Spencer puts his own case and that of 
the objectors to the scientific character of Socioldgy very 
forcibly in the following dilemma :— In brief, then, the 
alternative positions are these. On the one hand, if there 
is no natural causation throughout the actions of incor- 
porated humanity, government and legislation are absurd. 
Acts of Parliament may, as well as not, be made to de- 
pend on the drawing of lots or the tossing of a coin; or 
rather, there may as well be none at all: social sequences 
having no ascertainable oider, no effect can be counted 
upon—everything is chaotic, On the other hand, if there 
is natural causation, then the combination of forces by 
which every combination of effects is produced, produces 
that combination of effects in conformity with the laws 
of the forces. And if so, it behoves us to use all diligence 
in ascertaining what the forces are, what are their laws, 
and what are the ways in which they co-operate,” 

Sociology is concerned with men aggregated into socie-. 
ties, Aggregates derive their essential properties from 
the natures of the individuals of which they are composed, 
Aggregation, though it may foster the developm 
some, and check that of others, of the 
constituent units, cannot give rise to social 
which there is no foundation in those of 
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HERBERT SPENCERS SOCIOLOGY 


The Sindy of Sociology. By,Herbert Spencer. (London : 
Henry S. King and Co.) 
HERE are not a few algns, of which the book before 
us is an important one, that thought is moving _ 
in the direction indicated by Mr. Mill -in the quasi- 
prophetical conclusion to his “System of Logic,” where 
he expresses his belief in the prominence of sociological 
inquiries in the intellectual achievements of the next two 
or three generations of European thinkers. What has 
been called by Hegel the speculative historical method 
has taken a considerable step in advance since Mr. Mill 
wrote thus, History, written from the speculative or 
philosophical stand-point, may be regarded as a special 
Sociology—Sociology, that is, applied to the investigation 
of the laws of growth and development of some one 
society, as exhibited either throughout its whole career, or 
within some limited period. General Sociology stands to 
history in a position analogous to that occupied by general 
physiology with regard to the special physiology of man 
or of any other species of animal. This analogy will serve 
to throw some light upon the fact that there has been 
much greater progress made in the special department 
of speculative history than in the wider field of Sociology. 
Up to a certain point, the broader generalisations of the 
higher science must be preceded by the more restricted 
generalisations of the lower. But when this point has 
been reached, when the higher principles have been 
formulated with approximate completeness, then the ad- 
vances along the lines of general and special thought will 
proceed pars passu; progess in one will by its reflex ın- 
fluence make possible a correlative progress in’ the other, 
The relations between Sociology and history appear to be 
nearing this stage. 7 
Division of labqur obtains in literature as well as in 
industry. His special turn of mind, not less, perhaps, than 
the character of the task to which he has devoted himself, 
has made Mr. Spencer a Jabourer in the wider field of 
Sociology. The volume under review, taken in connection 
with the two parts already issued of the “ Descriptive 
Sociology,” of which Part L has been noticed here,* 
ehables us, to some extent, to anticipate the character of 
the more elaborate and comprehensive work, the “ Prin- 
ciples of Sociology,” the promised fourth divisjon of Mr, 
Spencer's * System of Philosophy.” In tke “. Descriptive 
Sociology” we have an insight into the laborious thorough- 
ness with which Mr, Spencer is preparing the foundations 
for his generalisations, while in the “ Study of Sociology” 
we are introduced to his concéption of the nature of the 
social science, of the difficulties in the way of the soclo- 









like those of all men, partly like those OM 
partly distinctive. . . . Not that the S. G- 
exhibits these or those special truths, but &y, & 
having certain properties, an aggregate of 3 Z. ‘ 
$ ee \ 
have certain derivative properties which for 
matter of a science,” \ 
Nowhere, perhaps, than in sociological pi 
the truth of the doctrine of evolution, the ceni 
of Mr. Spencer’s philosophy, more strikin gly ` 
and nowhere, subject to proper limitations, is\ 
prove more serviceable. To borrow Comte’s 
Sociology is either dynamical or statica. The 
of Sociology is throughout an exemplification of 
e 
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of a babit of thought adapted to sociological inquiries. 

It is not necessary here to follow Mr. Spencer into the 
polemic contained in the first two chapters of his book, 
directed against the popular notions of sociological pheno- 
mena ; against the dogmatic, unscientific, and off-hand 
way in which important and complicated sociological 


* Soe NATURE, vol. vii p S44 
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The statics of Sociology, at any given epoch, deals with 
phenomena which dfe the fesulte of evolution, When 
Sociology is regarded in its dynamical aspect, the doc- 
trine of evalution properly understood and limited, recog- 
nising and accotmting for both the relative perfection and 
imperfection of a given social state, occupies the true 
mean between the altogether optimist view of Social pro- 
gress which finds expression in the lines— 


























































Our interpretation must be automorphic ; and yet auto- 
morphism perpetually misleads us.” e 

In Sociology man is at once the observer and the ob- 
served ; the inquirer is a unit of the aggregate whose 


Venus with the impartiality due to the absence of personal 
concern ; we are not impartial observers of a social event 
with which our own interests are inthnately bound up. 


As tonad and toahd we Fai, Accuracy of observation is thus interfered with by zenti- 
‘ > : 3 
ver the truth on ment. From the observer's emotional nature spring the 


various kinds of bias, educational, patriotic, class, poli- 
tical, and theological, described and abundantly exempli- 
fied by Mr. Spencer in a succession of chapters deserving 
of careful study, but to which space prevents more than a 
reférence. : 

Attention to questions of scientific discipline and 
method is so rare among scientific mien, that Mr. Spencer’s 
book would deserve commendation for this feature, if for 
no other. Discipline should have reference to the work 
to be-performed. Sociology being the most complex of 
the sciences, the sociological inquirer.needs a discipline 
capable of producing an adequately powerful instrument 
of research. Falling back upon his classification of the 
sciences, into Abstract sciences, which investigate the 
Jorms of phenomena, Abstract-concrete sciences, which 
investigate the factors of phenomena, and Concreté 
sclences, which investigate the “products themselves in 
their totality, Mr. Spencet shows the need in Sociology of 
the discipline in the necessities of relatioh derived from 
the first ; in the distinctness given to the notioh of simple 
causation derived from ‘the second ; and in the formation 
of the conception of continuous, complex, contingent, and 
fructifying causation derived from the, third. Not, of 
course, that there can be an exhaustive or even a deep 
study of all or any of these sciences ; a disciplinary study 
is all that is contended for, a study sufficient to enable 
the sociological inquirer to grasp the cardinal ideas 
proper to each science. ` But there is a more intimate de- 
pendence of Sociology upon the sciences of physical and 
psychical life, therefore the sociologiststands in need of 
a deeper acquaintance with biological and psychological 
truths. Amongst the most interesting and valnable 
chapters in the book are those in which Mr. Spencer 
enforces the need of.an adequate preparation in biology 
and psychology. Positive arguments are supplemented 
by negative arguments, arguments based upon striking 
exemplifications of the errors that have arisen in the prac- 
tical sciences of politics and education .from ignoring 
biological and psychological teachings. 

The view taken by Mr. Spencer of the method proper 
to sociological inquiries seems, as far as can be gathered 
from his own proceduré, to’ differ little from that advo- 
cated and expounded by Mr. Mill. Placing Sociology 
next after psychology in his System of Philosophy, and 
asserting, as he does everywhere, the dependence of social > 
‘phenomena upon psychological facts connected with the 
social units, Mr. Spencer’s method appears to be to trace 
out deductively the connection of the empirical sociclogi- 
cal truths, arrived at by generalisation from the data fur- 
nished by historical records, with the ultimate laws of 
human nature established by psychology. This is essen- 
„tially Mr. MilPs inverse or historical deductive method 
applied to sociological inquiry. 


and the altogether pessimist view embodied in the dictum 
of a distinguished -living thinker, “The history of man- 
kind isa huge gir-alier.” But when Soetology is regarded 
in its statical aspect, an abusive use may easily be made 

- of the doctrine of evolution.. A given social state bears 

e arelation to the past s&cial states from which it is an out- 

growth, and also to existing circumstanceg and conditions. 

Led away by the tendency of modern thought, so happily 
+> decribed by Mr. Bagehot as making everything “an 
antiquity,” the sociologist is apt to dwell upon the first of 
these relations, to the exclusion of the second, From 
sth one-sidedness Mr. Spencer does not appear to be 
altogether free. 

It is always useful to know the. nature, the magnitude, 
and the position of the difficulties that have to be en- 
countered in the course of an inquiry. Mr. Spencer has 
given more explicitly and in fuller detail than any previous 
writer has done, an analysis of the diffictilties in the way 
of sociological investigations. These difficulties are ob- 
jective and subjective ; difficulties inherent in the object 
of sociological sclence, and difficulties originating in the 
observer himself, The data of Soeiology, the actions of 
men incorporated ipto ‘societies, are distributed over long 
periods of time, and wide areas of space. The socio- 
logical inquirer must necessarily rely for his data upon 
past and contemporary ‘records. But records may not 
exist; deep-lying circumstances of importance may be 
obscured by superficial circumstances ; évidence will 
suffer vitiation through the wapt of pérspicacity or of ae 
partiality in the observer. A comprehensi ive, patient, an 
judicious employment of the comparative method is the 
sede means by which order can be educed out of the 
of data. which the recorded histories of 
Mr. Spencer and his collaborateurs will 

de of every sociological inquirer, for 
ection and collation of, these materials, 
the atlas-like folios of the “ Descriptive 


the objective difficulties which beset 
+, not less formidable are the sub- 
This class of difficulties originates 
or in the emotional character of the 
of a faculty adequate in plasticity 
many-sidedness and complexity of 
‘ition, and the tendency to automor- 
‘the measure of things, are the 
bstacles to Sociology. - Automor- 
fertile sources of error. “To 
‘\pencer, “ any fact ih social evolu- 
“\ resulting fom the joint eons 
in natures ;. and this even DY 
le to do bat’ very imperfectly. 
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In its style the “Study of Sociology” somewhat disagree- 
ably reminds the reader of one of Mr. Spencers earliest 
works, “Social Statics.” It has two main faults—it is 
needlessly polemical in its tone, and it is disfigured 
by numerous unscientific exaggerations of language. Mr. 
Spencer is undoubtedly right in defending against Mr. 
Arnold the superiority of the guidance of psychology and 
logic, over mere linguistic culture, in producing a style 
clear, forcible, and free from tautology. But there is 
neither psychological nor logical defence for the two faults 
indicated. Amongst minor faults of style may be enume- 
rated an occasional laxity in the use of analogies ; the 
degeneiation of the psychologically sound practice of pre- 
facing the enunciation of an important truth by a forcible 
illustration of itinto a disagreeable mannerism, some very 
marked examples of which occur in the opening paragraphs 
of several of the chapters ; the frequent occurrence of words 
ineuphoniously formed, to say the least of them, such as 
“ re-revenge,” “irrelation,” “wholesaler ;” and the over- 
abundant formation of compounds, especially noticeable 
in the compounding of the adjective and its qualifying 
adverb, asin “ logically-conclusive,” “ profoundly-untrue,” 
“ equally-long.” 

Some of the defects pointed out are probably traceable 
to a desire to popularise the work as far as possible, in 
forgetfulness, to some extent, of the necessity to maintain 
the character which should appertain to it as one of a 
scientific series. But, while it is to be regretted that 
there should be such blemishes to mar the general effect 
of a book so full of suggestive thought and of appropriate 
illustrative facts, it must be allowed that the “ Study of 
Sociology” forms a valuable addition to sociological 
literature, and leads the student in this department of 
human thought to anticipate with pleasure the appear- 
ance of the work to which it and the “Descriptive 
Sociology ” are but forerunners. 

s - W. H. BREWER 





ERITSCH’'S è“ SOUTH AFRICAN RACES” 


Dis Eingeborenen Sud-Afrikas, ethnographisch und ana- 
Jomisch beschrieber, Von Gustav Fritsch. (Breslau : 
Hirt, 1872.) y 

l aS N have a good effect 

on the Science of Man, as a much-needed example 
which, once seen, will no doubt be followed. So far as 
the writer of the present notice is aware, the attempt at 

a systematic monograph of a race has never yet been 

made with so near an approach to success. With all 

our hundreds of volumes full of information as to the 
lower races of mankind, it is generally a difficult task for 
the ethnologist to piece together out of them anything 
like a complete picture of any tribe, with scientific fulness 
and accuracy of bodily, mental, social, geographical, and 
historical detail, Where, for instance, could he go for 
full information as to the two African races of whom Dr, 

Fritsch’s work treats, the Kafirs and Hottentots? 

The student’s best source has been hitherto the conscien- 
tious dictionary-like summary, brief yet tedious, contained 
in 60 pages (VoL II.) of Waits’s “ Anthropologie der Natur- 
vélker.” The chapters in Mr. J. G. Wood’s “ Natural 
History of Man ” are fuller and more life-like, but they are 
far too popular in topics as well as in style. Nor had 

s 


either of these writers ever lived among the races about 
whom he compiled information From a study of the 
descriptions drawn up by travellers, missionaries, and 
officials, who have known the Kafirs and Hottentots by 





Fig. 1.~-Zulu of Natal. 


personal knowletige, it is possible to get much of the 
information wanted, but how long will it take even to 
glance over the Vdlumes of Shooter, Galton, Callaway, 
Hahn, Casalis, Grout, Maclean, Andersson, and a dozen 
more? Each other sa¥age or Barbdric race of the world 
demands in like manner the reading through of a small 
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library, consisting mostly of miscellaneous literary matter, 
in which the ethnographic information is imbedded. The 
state of things is briefly this, that anthropological evi- 
dence is at present so bulky and so scattered, as to be 
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unmanageable except by those who can give half a life- 
time to it. It is highly desirable to have the whole 
available knowledge as to each race condensed into a 
monograph like the present, by a competent ethnographer 
who knows that race by personal study in its home. 
It would be a real service to the ethnographgrs now at 
work drawing up accounts of native tribes in India and 
elsewhere, to put into their hands Dr. Fritsch’s book as a 
model, As with all its excellencies of plan and execution, 
it is in many respects open to improvement, it would 
serve as a stepping-stone to yet more perfect works. 

In popular language, the two indigenous races of South 
Africa are known as Xqgjirs and Hottentots, one the well- 
known Moslem term for “infidels” picked up by the 
Portuguese from the Arab traders of the sixteenth century, 
the other an imitative epithet, “het-en-tot,” given by the 
Dutch colonists to the tribes using “clicks” in their 
speech, Neither term is now satisfactory, and Dr. 
Fritsch is justified in adopting the native names by which 
the two races denote themselves, For the Xa/ir tribes he 





Fic, y.—Sandili’s Wives, 


uses the term Abani, Bantu (plural of nim, a man), and 
for the Hottentot tribes their designation of Kot-koin (Że. 
“men of men,” from 4os, a man). 

Dr. Fritsch, as a professed anatomist, examines with 
almost exhaustive minuteness the bodily characters of 
these two races. The closer appreciation of race-types, 
which is now supplanting the vaguer generalities of 
twenty years ago, is in no small measure due to the 
introduction of photographic portraits, instead of the 
old misleading sketches by artists unable to clear their 
minds of the artistic types of Europe. Without photo- 
graphy it would be impossible to obtain a collection 
of portraits such, for instance, as those lately published 
in Colonel Dalton’s “ Descriptive Ethnology ‘of Bengal.” 
The portrait engravings from South Afncan photographs 
in Dr, Fritsch’s album (unfortunately arranged on some- 
what different dimensions- from the volume it accom- 
panies) are at the same high level of truth and art. When 
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race-types are so well-marked as among these South 
African tribes, even‘ small figures will show their principal 
physical peculiarities. A selection from the small-scale 
woodcuts in the main volume, likewise taken from photo- 
graphs, are here produced from copies of the blocks lent 
by the publishers. ; 

Figs. r and 2, representing : a middle-aged and a young 
Kafir, show the ‘characteristic slimness of the figure, due 
to the wall-sided chest and narrow’hips. The lean fore- 
arm, a peculiar conformation of the deltoid and biceps, a 
somewhat finely-formed hand, and an ungraceful setting 
back of the lower extremities and inclination of the pelvis, 
are other poicts of speciality. The narrow skull is well 
seen in. the figures, with the broad-winged flattened nose 
showing the nostrils in full face, the fleshy pouting lips, 
and the hair naturally felted. Add to this the deep- 
brown colour of the skin, which is shown in No. r of the 
specimen tints given in a table at the end of the volume, 
with the deep-brown eyes and black frirry hair, and the 
total ‘as nearly represents the ideal Kafir of the Ama- 
Xosa type as ethnologists can contelve it. Fig. 3, 
representing a group of wives of a chief,* shows with 
coarse distinctness the typical Bantu features. 

In strong contrast with this Kafir type is that of the 
Koi-koin or Hottentots, including as, one of its divisions 
the Bushmen. Whereas the dark-brown or almost black 
Zulu stands little short of 5 ft. 8in., the Hottentot, whose 
brownish-yellow complexion has been compared to a dry 
leaf, averages only 5ft.3in, and the tiny dirty-yellow 
Bushman under 4 ft, 8 in,’ Bearing in mind their yellow 
complexion and diminutive size, some idea of the Bush- 
man type may be gained from Fig. 4. The high cheek- 
bones and pointed chin give the face its peculiar trian- 
gular shape, while the characteristic morae is shown 
in the old Bushman, Fig. 5. 

Dr. Fritsch justly obServes that the Bami and Koi- 
koin races have hardly any essential race-character 
in common, unless it be the crisped hair; and even this 
is generally (though not through all varieties) distinct, the 
Bantu hair being irregularly felted int®a mass, whereas 
the Koi-koin hair grows in little tufts, which have been 
compared to the bristles of a blacking-brush. The 
steatopygy of the Hottentot-Bushman women is shown 
by an extraordinary collection of portraits in Dr. Fritsch’s 
volume ; few physical race-characters are more striking 
than this, and it is unfortunate that illustrations of it 
cannot be inserted here. As in other parts of therr struc- 
ture, so in cranial proportions the two races in question < 
are markedly distinct, as is fully proved by the set of 
lithographed skulls with tabulated measurements. The 
Kafir skull is narrow and high, the proportion of length 
to breadth being about 100 : 71‘9, while the height may 
be taken at 73°8, being thus slightly greater than the 
breadth. The Hottentot skull, on the other hand; is 
narrow and low, the proportion of length to breadth 
being about 100 : 727, while the height of such a skull 
might be only 71, which is less than the breadth. The 
Bushman skull shows this character in still more extreme 
proportions in a cranium whose length is 100, the breadth 

* This group iUlmssrates in a curious way the 


tional of the ideal of beauty from the ordmary forms of normal 
hfe. This ooce fixed among any cation, there ensues « deure to 
it In the present grown-op Kafr the 

of the breasts to become is not 
increased by bmding down, 


contrary to , and is accordingty 
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being 73°8, against a height of 70.2, which gives about 
double the difference of the Hottentot. 

The elaborate anatomical data amassed by Dr. Fritsch 
may afford the means of more fully working out the eth- 
nological problems of the South African races. The 
evidence here brought forward of the more extreme cha- 
racters of the Bushman as compared with the Hot- 
tentot, seems to tell in favour of the view put forward by 
Prof. Huxley some years ago, that the Hottentots are the 
result of crossing between the Bushman and the Negroid 
tribes, Beyond this, there naturally arises another ques- 
tion ; do the Kafir tribes, with their complexions varying 
from dark-brown to blue-black, owe their bodily differ- 
ences from the Negro of Equatorial Africa to an inter- 
mixture of Bushman blogd during a long course of ages. 
The evidence of language is here important. So far as it 
is concerned, the Kafir of South Africa is essentially a 
Negro, for his dialects belong to the great series of pre- 
fixing languages, the peculiar character of which is so 
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well shown in the formation of the plural. Just as the 
Mpongwe language of the Gaboon makes the plural of 
omamba, snake ; trxamda, sakes ; and farther east the 
individual inhabitant ef Usyamewesi is a Mnyamwezi, 
and the people as a whole are Wanyamwesi :—so in Zulu- 
land sasustw is a man; abaniu, men; and Arasuly is 
the plural name of the nation of whom an individual is 
Usulu. The Bushman-Hottentot, or Koi-koin group of 
languages, are on the other hand distinguished by their ten- 
dency to monosyllabic words, their suffixes, andthe “clicks” 
which to so extraordinary an extent are used as conso- 
nants. According to Dr. Bleek’s classification, this famuly of 
languages has also relations farther north on both sides 
of the Continent ; but this is a point which requires further 
examination. Now, though the fundamental types of the 
Kafir and Bushman languages are so absolutely dis- 
tinct, it has come to pass that certain of the Kafir tribes, 
notably the Zulus, use to somes extent in their speech 
clicks of the Hottentot type, whereas nothing of the kind 














p 5 
Fie 4.— Bushmen of Orange River Republic. 


appears in the languages of their Negro kinsfolk of the 
equator. Did they catch this habit by mere imitation 
from the Hottentots and Bushmen, or, as seems more in 
accordance with experience, did Hottentot mothers in 
past generations teach it to children of a mixed race? 
This line of argument, it seems to me, may possibly lead 
to more definite results. 

Dr, Fritsch gives a valuable "summary of information 
as to the Industrial, social, and intelectual condition of 
the South African races. The latter is not, however, of 
such special excellence as the descriptions of physical 
race-characters. Indeed, Dr. Fritsch is on the whole a 
better judge of bodies than of minds. His account of 
. the native religions is below his general level, as may be 
judged from his describing the Zulu religion without 
menton or apparently knowledge of the remarkable 
native documents collected by Dr. (now Bishop) Calla- 
way, which throw such clear light not only on the religious 
ideas of these barbarians, but on the orlgin and develop- 
ment of religion among mankind at large. That savage 
theologies show representative stages in the evolution of 
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human thought, and as such deserve and repay the most 
careful study of their inmost meanings, is a fact which 
is daily coming into clearer view among ethnologists, but 
it seems hardly to have entered Dr. Fritsch’s mind. 
While mentioning this weak point of his, it is worth while 
to notice that a much fuller dissertation on the native 
languages, such, for iņstance, as Prof. Steinthal might 
have drawn up, would have been of interest to students- 
whose wants, are only partially supplied by the meagre 
though valuable classificatory sketch here given, mostly 
on the authority of Dr, Bleek. Our author also shows 
glimpses of ill-temper in dealing with authors he dis- 
Hkes, such as Mr, J. G. Wood, whom he falls upon in 
season and out of season. An instance of the latter kind 
of attack is seen where Mr. Wood, speaking in perhaps 
too enthusiastic terms of the physical beauty of youthful 
savages, naturally introduced the well-known story of 
Benjamin West, the Quaker painter, comparing the Apollo 
Belvedere to a-young Mohawk warrior. Dr. Fritsch, 
quite missing the point of the story, solemnly quotes Mr. 
Wood as asserting, in proof of the classical beauty of the 
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Kafirs, that “an American Quaker, West, took the statue 
of the Belvedere Apollo for the representation of g Mo- 
hawk Indian.” Having made Mr. Wood-talk this extra- 
ordinary nonsense, he then reviles-him for being illogical. 
This is not the treatment Mr. Wood merits. No one de- 
nies the faults of his work, especially the unhappy strain- 
ing after the picturesque which has made so many of his 
artist’s illustrations worse than worthless. But Ris gemal 
and suggestive descriptions of South African native life 
give a permanent value to his popular volume, while in 


his special line as a student of savage arts and imple-- 


ments, Dr. Fritsch can hardly expect to rival him. 
EDWARD B. TYLOR 


LETTERS TO THE EDITOR: 


[The Editor does not hold himself responsible for opinions expressed 
by is correspondents. p Ne swetice is taken of anonymous 
COMUINN CALORS] } 


Flowers of the Primrose destroyed by Birds 


Far above twenty years I have observed every spring in my 
shrubberies and in the neighbouring woods, that a large number 
of the flowers of the are cut off, and lie strewn on the 
ground close rougd fhe plants. So it is sometimes with the 
flowers of the cowslip and polyanthus, when they are borno on 
short stalks. This year the devastation has been greater than 
ever; and in a little wood not far from my house many hundred 
flowers have been destroyed, and some clumps have been com- 
pletely denuded. For reggons presently to be given, I have no 
doubt that this is done by birds; and as I once saw some green- 
finches flying away from some primroses, I suspect: that this is 
the enemy. The object of the birds in thus cutting off the flowers 
_ long perplexed me. As we haro Httle water hereabouts, I at 
one time thought that it was done in order to squeeze the juice 
` out of the stalks ; but I have since observed that they are as fre- 
quently cut during very ramy, as during dry weather. One of 
_ my sons then suggested @hat the object was to get the nectar of 
` the flowers ; and I have no doubt that this is the right explana- 
tion. On a hasty glance It appears as if the foot-stalk had been 
- cut through ; but an close inspection, it will invariably be found 
that the extreme base of the calyx and the young ovary are left 


. attached to the foot-stalk, And if the cut-off ends of the flowers 


be examined, it will be seen that thes do not fit the narrow cut- 


`- off ends of the calyx, which remains attached to the stalk. A 


piece of the calyx between one and’ two-tenths of an inch in 
length, has generally been cut clean away; and those little bits 
of the calyx can often be found on the ground ; but sometimes 
they remain hanging by a few fibres to the upper part of the 
calyx of the detached flowers. Now no animal that I can thmk 
of, except a bird, could make two almost parallel clean cuts, 
transversely across the calyx ofa flower. The pert which is cat 
off contains within the narrow tube of the corolla the nectar ; 
and the pressure of the bird’s beak would force this ont at both 
the cut-off ends. I have never heard of any bird in Europe feed- 
ing on nectar ; though there are many that do so in the tropical 
parts of the New and Old Worlds, and which are believed to 
ald in the cross-fertilimation of the species. In such cases both 
the bird and the plant would profit. But with the primrose it 
is an unmitigated eril, and might well lead to its extermination ; 
for in the wood above alluded to many hundred flowers have been 
destroyed this soason, and cannot produce a amgle seed. My 
object in this communication to NATURE is to ask your corre- 


- wpondents in England and abroad to observe whether the prim- 


roses there suffer, and to state the result, whether negative or 
affirmative, adding whether primroses are abundant in each dis- 


trict. I cannot remember having formerly seen anything of the vol, väi p. aB), experiments of 


kind in the midland counties of England. If the habit of cutting. 


off the flowers should prove, as seems probable, to be general, 
we must look at it as inherited or instinctive ; for it is unlikely 
that each bird should have discovered daring its individual 
Hife-time the exact spot where the nectar lles concealed within 
the tube of the corolla, and should have learnt to bite off the 
flowers so skilfully that a minute portion of the calyx is always 
left attached to the foot-stalk. If, pn the other hand, the evil is 
confined to tais part of Kent, it be a curious case of a now 
habit or instinct arising in this primrose-decked land. 

Down, Beckenham, Kent, April 18 Ca. DARWIN 





Signor D'Albertis’ and Dt Meyers Discoveries in 
New Guinea 


HAVING just returned to Europe, I read in NATURE, vol ix. 
È 7, a communication which contains an assertion of Dr. A. 


eyer, to the effect that I did not croes New Guines at all,” 


and that he claims the honour of ha done so himself. 

From whet Dr. Meyer prys, the are led to believe that 
I have clatmed the honour of this unknown and little. 
explored island ; if he had read A the 
of Mount ArfBk,” he might bare that I never 
asserted this. There the reader will seo that I only claimed to 
at eat te oe ce ee a 
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peculiar to New Guinea. e hear Mer 
new to science, and has been called Drepewornis albertisi 
Dr. Sclater (NATURE, vol. yiti. PB jit roar Bo tie marae 


of the 


“LUIGI Mana Acorns 
peta ts, 
Spontaneous Generation 
Lanxxsren’s letter i TURE affords 
fresh evidence of his lack of acquaintance with Cera iee 
spontancous eration” controversy 

= d, or be would notnow clio as “imos important result ” 
y e wu by recent e entation, a fact which has 
heen well known and repeatedly veried saco the time of 


ion of 


e t ignorance of facts shown 
by querulous communications to. your 
columns on the subject of “Spontaneous Generation.” Thero 
are one or two howerer, to which I will now venture to 
solicit his attention, and that of your readers generally. 

Mr. Lankester says :—‘‘It is probably now familiar to those 
interested in the matter, that the expenments of Dr. Sanderson 
have established the fact that in an infusion of turnips and 
cheese prepared es directed by Dr. Bastian, heating to a tem- 
Ecrit of Ife (Bader) in the nfnon, even waei de 

t of life (Bacteria) in the infosi when the 
exposure to that only maintained for a few minutes.” 
To this statement fave te ad that since the publication of 
the expenments above alluded to by Dr. Sanderson, I have 
Re a thie Per becasue and 


mentioned, to 

minntes in a chloride or calcin. ba and have found these 
fuids swarming with Bacem. aflar days. I have also 
Ged E EEEE ER ee EEA 

a io e a ae ae 

105° C, for ten minutes, and by 

keeping thio lem’ paticelo nida at's high tom 

{about 35° C) they turbid and swarmed with 
three days, Neither Dr. Sandersot’s experiments nor those 

of Mr. Lankester and Dr. Pode have, therefore, the 
Et oe ee ee ee But, ds 1 have 
Pespermenia of is Kind af the present sag 
pane E E NES 


5° C. for ten 
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of the controversy can teach us nothing definitely as to the | that no bacterial matter pre-existed—which is exactly equivalen 
death-point of Bacteria and thelr germs, though they are of | toa belief in “S r Generation,” in the sense ımplied by 
interest with to the question of the degree of heat which | Pasteur and In support of this statement I have 


waffices to check the productivity of the fluids in question. 

We are now told thet Mr. Lankester himself, and those with 
whom he sides, are agreed as to the fact that Bacteria are killed 
at “n temperature a little below C” Of course I cannot 
tell to what extent Mr. Lankester is in of the ylews 
of Prof. Huxley and others, but if what he states is really true, 
the statement ts of a reassurthg nature; it looks like progress, 
and leads moe to hope that the only remaining doubt may soon 
be solved. How long does it take for the “ through-heating” 
of certam “ possible” Bacteria 
problem which, according to Mr. Ray Lankester, seems alone 
to reqmre solution before we can positively decide as to the 
heterogenetic origin of Bacterla. Perhaps Í may help him on 
his way to the solution of this difficulty by calling his attention 


to certain experiments made in Calcutta by Dr. Timothy Lewis, 
in reference to the existence of Hving tape-worm in cooked 
meat (“R of Sanitary Commismoners the Goverm- 


ment of In 1871”). Dr. Lewis says :—“ The temperature of 
legs of mutton w. had been put into the boiler almost as soon 
as the water was put into it averaged 140°F. (60°C.) in the in- 
terlor at the moment the water had reached the boiling point 
(212° F.), and after boiling for five minutes the temperature had 
reached 170° F, (76° C.).” Now with these facts in his 
zion, and with some Fg dat ariel hysicists of his acquaint- 
ance as to the mode of conduction of hheat generally, Mr. Lan- 
kester may ps soon solve his problem, so far as this is prac- 
ticable, problem iteelf may be stated thus If the 
through-heating of several pounds of protoplasm in the shape of 
a leg of mutton, when immersed in water, takes place at such a 
rate as to raise the central portions of the joint to a temperature 
of 60°C. by the time the water has reached 100°C, and 
if the exposure of tho leg of mutton to this heat for 
the space of five minntes ces to raise its central portions 
from 60° to 76° C., how many seconds, minutes, or hours will it 
take to heat an infinitesimal part of a grain of protoplasm (all 
) to the temperature of 76°C,—that is, toa degree of 
heat decidedly above the death- of bacterial Poop Ai as 


by Mr. Ray Lankester? Bactermm-germ in question, 

must be recollected, cannot be supposed to have undergone 

any extreme amount of desiccation previous to its immersion in 

the experimental fluid, since such desiccation would have already 
destroyed its life, according to Dr. Sanderson. 

Whilst Mr. Lankester is seeking the solution of the problem 


above stated, perhaps he might with adyantage alio: relet a 
little more closely upon the possible value or o ise of some 
of the negative s to which he is so fond of ing. It 


is perhaps scarcely necessary for me to remind Mr. er 
that the obtaining of such negative results is always casy, and 
may show nothing#more than the relative incapacity of the ex- 
enter for performing careful work accordmg to ons, 
ot long ago Mr. Lankester, upon the strength of his own nega- 
tive results, trium tly announced that he was about to 
to the world the ty of my views, and so help to justify the 
inlon which he at the same time expressed as to,my 
“the mesmerised victim of delusion,” ‘‘an abnormal peycho~ 
logical phenomenon,” and many other fine But unfor- 
tunately for Mr.Lankester, just about the same time Dr. Senderson 
(whose opinions he so much paces had an opportunity of 
satisfying himself that I could demonstrate the mental 
resalts which Mr. Lankcster feiled to obtain. De Sanden 
helped to show, in fact, that Hank Sect results were worth more 
than the many negative results obtained by other workers. 
Finally, I think it necessary to add a few words conceming 
the views of my colleague, Dr. Sanderson, on the subject of 
heterogenesis, simply because I find his experiments and supposed 
views uently quoted by Mr. Lankester, and others, as evi- 
dence of the erroneous nature of my conclusions 
Thave been led by my expermmencs to beleve in Heterogenesis 
and also in Archebions, bat I regard the tion of the present 
occurrence of Heterogenesis as of far more Importance than the 
recognition of Archebiosis. Now the controversy between Need- 
ham and Spallanzan, and also that between Pasteur and Pouchet 
was as to the present occurrence or non-occurrence of hetero- 
genesis This was what they understood, and what the majonty 
of people at the present day still understand, os ‘‘ Spontaneous 
Generation.” And as to the reality of this process, Dr. Sander- 
son has beenconvinced. He admits that Bacteria may a in 
flasks, and other situations, where we are warranted m belleving 


? This is now the knotty’ 


only to make the following quotations from his papers and 


reported speecha:of the last two years. Referring to expen- 
ments in 1871, Dr. Sanderson says: “Bactena could not 
be shown to be present either actually or in in the healthy 
liquids or tissues, or in the products of healthy inflammation 
rittsh Medical Journal, May 11, 1872, p 508). This statement 
was made With reference to and also to the lower animals 
with which he hed iment In another part of the same 
communication as it stands revised in the ‘‘ Trensactions of the 
heen aim jety,” for 1872, Dr. Sanderson says: “Ifa few 
drops of previously boiled and cooled dilute solution of ammonia 
are injected underneath the skin of a guinea-pig, a diffuse inflam- 
mation is produced, the exudaton liquid of which is found, after 
twenty-four houra, to be charged with Bacteria” Other chemi- 
cal agents will act in the same way even when every precaution 
external contamination has been adopted; and as a drop 
this fluid introduced with equal care into the pentoneum of 
another animal is always capable of exciting the phenomena of 
pyemia, Dr, Sanderson made known the very important fact 
that this ‘can be proved to®be capable of onginating 
from inflammations produc’. by chemical agents sxaer con- 


infecting matter fro i c 
last month before the Clinical Society, and reported verbatuh in 
the British Medical Fournal fo. March a4, Dr. Sanderson in- 
sists upon the complete establishment of the truth of this latter 
proposition both for man and the lower animals. He says: 
‘We must admit that the whole process of pyremia can onginate 
in the organism independently of external influences.” But, as 
he also says: ‘(In every pyemic inflammatlon—whether it be a 
primary or a secondary one—in every form of pyemic action, 
ou have always the presence of septic products,” that is of 
eria. Nowif Bactena by their germs do not normally exist 
in the tissues of animals, and if you can determina their presence 
there at will under conditioni waich, as Dr gedaan says, “ pre- 
clade the posmbility e action of an matter 
from without,” what must be the mode of origa of tis Barer 
in such cases, and how can Dr. Sanderson do other than yield 
his assent to the doctrine of “ Spontaneous Generation,” or 
Heterogenesis, so far as the origin of Bacter is concerned ? 
Unversity College, April 6 H. CHARLTON BASTIAN 


e 
Earthquake in 8t. Thomas 


On the morni AAT SEES at Aao AA a enat 
shock, accompanied by a nose, like that of a n 
rolling over h pavement, travelling, as ib usual Here, from 
east to west, woke up the inhabitants of St Thomas. It was 
followed within a few seconds by another shock, to the full as 
abrupt in its character as the first; the movement appeared to 
be not so much undulatory as vertical. s 

The concussion produced was felt still more distinctly within 
the harbour itself, where tbe jar communicated to the shı 
resembled, as one of the captains described it, thet which might 
be produced by a heavy bale falling through the hatchways into 
the hold. Simultaneously the water of the bay, then perfectly 
suU, assumed a turbid ap as though clouded by mud 
and sand; and a little later the surface was agitated by 2 strong 
tipple from the south, lasting some time. 

n the same moring early the royal mai steamer Corsica, 
commanded by Capt. Herbert, waz at anchor discharging O 
off the harbour of Dominique, about 170 miles distant from St. 
Thomas, S.E. The harbour is on the mde of the island, and 
sheltered from the swell produced by the trade winds; the 
weather calm. Just about 5 A.M. a succession of heavy rollers 
broke in ; they lasted for half an hour, and rendered all com- 
munication with the shore during that space ım ble. No 
shock was felt on board the Corsica, but Captain Herbert caused 
note to be taken of the marine phenomenon, not doub that 
it must have been due to an earthquake, as indeed was evidently 
the case, 

The centre of disturbance would ap to have been in this 
case under the sea at some distance S.E. from St. Thomas, a 
direction often indicated in such occurrences. On one occanon 
only, that of the severe shock of November 1867, did the moye- 
ment seem to have been propagated from due south, its centre 


. 


- able time in attem 
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soundings between the islands of St. Thomas | to the fertilising Insects than a 
ree Cee? ° A be this drawing Eai ie ihe E Canal eet n tie 


During the same day two other alight shocks, one at about 
10 A.M the other at noon, were felt at St. Thomas; they were 
eae ee by noise , W. G. PALGRAVE 

St. Thomas, W.L, March 21 





: Physical Axioms 
+, Comvincen that the fulfilment of astronomic predictions can 


* "hever ee motion, and yet ee 


quite destitute of intuitive belief in those laws, I have 
to think that inthe present controversy truth may le somewhere 
between the positions y enunciated by Mr. Spencer 
igi earch which equally lucid, ingeni 
seems to me y ious, 
and unanswerable, Mr. Spencer has shown that certain 
ultimate mechanical laws are tacitly assumed in every process 
of experimental verification, But I do not see that this 
vitiates completely the inference drawn from such verifications. 
The pare iricists argue that because certzin observed 
results coincide with the results of calculaton, therefore the 
astumptionson which the calculation was based must be true. Now 
without doubt the dememetratioe character of this inference 
* vanishes entirely under Mr. Spencer's searching criticam. But 
it seéms to me that a Aigh probability remaits behind. ° For 
were there any but an excessively minute error in the laws of 
astronomical observations could with the 


overy 

the laws of motion es hypotheses, the truth of which shown by 
experiment to be overwhelmingly probable, The doctrine here 
assumed may be illustrated by an a to those old friends of 
probabillty stidentt =the dice If 1 throw double sixes ten times 
running l naturally conchide that the dice ere loaded. This 
suppomtion almost necessarily involves the samenesa of the ten 
throws, whereas the supposition thet they were not loaded is 
consistent with an immense number af other results. Our minds 
choose the former alternative in obedience to “an instinct which 
- might with much show of propriety be formulated into an axiom. 
We may, however, deduce a ju«tification for it from two ultimate 
intuitions of onr m uniformity of sequence and the 
general doctrine of chgnces—intuitions which the mind 
big ie pat’ aah ror lew knowledge and the 

law of Ignorance. Belief in any fact beyond 
individual can be rationally arrived at only by 
applying the former law to that knowledge which our individual 


experience and the latter law to that ignorance which 
our individual has failed to enli wi pega 
It is the approxisate truth of the laws of moton to I 

h t referred. That there may be an sosiy minute 
eror In all physical and even all es, Prof. 
Clifford has long ago shown how unphilosophical it is to deny. 


- F. W. FRANKLAND 


Royal College of Chemistry, April 13 


The Fertilisation of Fumariacem 

Apropos of the int discussion on this subject which 
has appeared In your columna, I should much lke to mow 
whether any of your readers have observed the mode of fertiHsa- 
tlon in claviculata, Last summer I spent a conmder- 
to find this out, but without success. 
In every flower which I gathered in the mature state, I found 
the style broken off at the articulation -immediately above the 
ovary, as if to prevent the possibility of fertilisation after a 
certain period, As the interior parts are completely concealed 
by the corolla, it was difficult to determino whether the separa- 
pan San AuTi taen pac on tha Gower, Or wa the result of 





the dibsection, I believe the former to be the case. Ina 
large number of observations, exten over a considerable time, 
Inever saw an insect visit the plant (this was in Westmoreland), 


though sa mar TET uced, Muller does not mention 
this in his classical work on the subject, “ Die Befruchtung 
der durch Insekten,” ALFRED W. BENNETT 

ALLOW me to bring before the notice of readers of NATURE 


a small on the fact of the bright hue presented, 
after by the flowers of Fumaria capreclata, —__ 
Ig it not lo that the pale colour may be more aitractlye 


geudiness of the flower? If this be 90, we know that these sus- 
ceptibilities have, at any rate sometimes, a very limited range, as 
is seen in the bee-orchis, where the similarity of the Jabelloam to 
the of a bee is very close, both in colour and in form, and 
cannot be useless, seeing toar a great smornt of 
a Geena Oa This iow alao rejec- 
of 'y-coloured poisonous caterpillars may 
the 4 Of thas face Wit the etoos 


natural selection ; 
has shown, the hue of the flower results from 
to the 


Hmaitly i thi dippesrancr of the latter. 
- If it be that cross fertilisation is not the rule with 
the flowers of this , of course it is a fact which has 
no whatever to do with the present ent, and the ex- 
by Messa. Darwin and M is entirely satis- 
.- I cannot but think, however, that attention will 
bring to light many cases of cross-fertili 
more highly coloured after fertilisation, the phenomenon 


explained simply es a decomposition-phase in the life-history a 


the contents of the cells composing the coloured 
P i : 8. Moore 
I VEXTURE to suggest the following as ibly an explana- 
tion of the fact observed by Mx ‘Truheras Moggrldge, that the 
flowers of Fumaria solkaifora attain their bnghtest colounng 
when the time for thelr fertilisation has past. 


In plants with a racemose inflorescence the individual flowers’ 


do not open mmultaneously, but more or less in succession. 
The flowers lowest in the raceme first : by the time they 
have in Mescrio palidyfera attained their brighter colour, those 


a little higher up an the rachis are just at the stage for fertiliss-, 


tion, and the former may serve to attract insects to the latter, 
just as in some plants (eg. Pomsecttia) we may presume that the 

'y-coloured bracts attract insects to the comparatively incon- 
spıcuous flowers which they surround. The flowers a little way 
up the raceme would serve in their turn to attract insects to those 

them ; and these to those still hi 3 the process 
going on fora considerable time in F as it is quite 
common for the pedicels in the lower part of a raceme to be 


bearing frait that has attained its full size, while at the top there 


are flower-bads still unopen. : 
Quisqualis indica affords another instance of flowers assuming 
& more intense colour after fertiHeation. Its flowers in 


short spikes; on first opening and during fertil are 
white, very faintly tinged with pink ; but tly turn a, 
light reddtsh-orange, and finally a purplish-red. - COMBER 


Newton-le-Willows, April 7 





- Pawer of Memory in Boes 

ILLUSTRATIONS drawn from experiments or observations made 

upon animals lower than ourselves in the scale of life must al 
great interest. That impressions recelved by us in cany 
e are more permanent than those made in after years, and that 
the memory of the old is less retentive in he reception of new 
apreis than da thar of chll are circumstances universally 
owledged. On October 29, 1873, I removed a hive.of bees 
in my ee for a distance of 12 yards 
from. place in which it stood for several months ; and 
between its original situation and the new one there was a bushy 
evergreen tree, so that all sight of ite former place was ob- 
structed to a person looking from the new situation of the 


hive. 

Not this the bees, every , flew to the 
locality where they farmeri. and continued fying around 
tho rita of what had been their home, until, as night came on, 
they many of them snk upon the gram exhansted and chilled 


the cold. Numbers, however, returned alive to their new position, 


be re-~ 


flowers becoming: 


~ 
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after having looked in vain for their hive in its old placa, At 
night I picked the exhausted bees up, and, having restored warmth 
to them. (by leaving them for a time upon my coat-sleeve), J 
returned them to their companions. 

Here was an illustration that the faculty of memory was supe- 
rior to that of observation ; but that was not all. Near) every 
bee which 1 picked sp dattog tie kwen Tthreo days through whi 
this effort o. lasted was an ald one; as was easily deduced 
from observing the worn of the wings : showing that, whilst 
the young insects were in recei new impressi and 
in correcting errors, the nervous system of the old bees ued 
acting in the direction which carly habit had affected, So true is 
it that ‘One touch of NaAwre makes the w. world inn” 

Marlborough House, Torquay ' Joum TOPHAM 


Pollen-grains in the Alr 

WILL you allow me to ask Mr. Hubert Afry, in reference to 
his Interesting paper on the ‘‘ Microscopic Examingtion of Air,” 
in NATURE, vol ix. p. 439, on what he refers the 
“triangular pollen” captured on his slide to the birch and 
harel? Observations of my own have led me to the conclusion 
that the pollen of plants which depend exclusively op the wind 
for their fertilisation is perfectly spherical, at all events before 
the form of the 1s disturbed by the emission of the pollen- 


tubes, and this indeed one might from à priori considera- 
tions. Among the pollen-graios I have observed, are 
those of avellana, Benla alba, and ns balsamnjfera. 


I shall be much obliged if any of your 1eaders could refer me to 
any accurate published description of the form of pollen-gruns 
beyond those contained in Fritxsche’s ‘ Bei rar Kenntniss 
des Pollen.” ALFRED W. BENNETT 


6, Park Village East, N.W. 


Lakes with two Outfalls 

T am a little surprised to find, by the recent letters ip your 
paper, that Science makes so wide a month over this phenome- 
non, though its exceptional character, and the correct- 
ness of Colonel Greenwood’s theory, must readily be recognised. 
My 1 occasioned by the fact that Norway, which is now 
visited by thousands of educated ish tourists every year, can 
supply, not one, but several, I had almost written many, apparent 
examples of this double outflow. I have not myself the 
watershed at the Lesjeskaagen Lake, though I was close to it ın 
Angust last, and would have exammed it if I hed known its im- 

ttance ; but I know enough of tho locality to think that 
Colonial reenwood is probably right in his lannion of it. 
But there is another, which I have passed, and which is situated 
on perhaps the most ted route m Norway, yiz. that from 
Leerdalsdren over the Fille Fjeld, to which I think the 
same explanation would apply. Between Nystuen and Skogstad 
is a chain of lakes crossing the watershed, the highest of which 
(not the one mark& on the Vei-cart over N I think) sends 
its waters to the west, past Nystuen to the Sogne Fjord, at Lærdal- 
goren, and on the east by the Lille Mjosen, and Aadalen to the 
Tyrifjord, and so past Drammen to the Christiania Fjord. This 

e 13 a small one, and the double outflow is close to the high 
road, I cannot imagine any commercial object for an artificial 
cut, and it must be well known to hundreds who annually pass it. 
The Vel-cart shows several other instances, I know not how au- 
thentic, though I have always found it fairly accurate, erring rather 
by omission than commission. But in lat. 62” N., long. 24° 
40’ E. oF nerra vena very remarkable ee a 
complication of outfalls ; the Bredals- Vand ing one to this 
N.W. to the Getranger Fjord, and ‘a second to the Vaege-Vand 
and Gudbrandsdalen ; which is also joined by a draft from a lake 
to the S.W., which likewise sends a feeder to the Opstryen 
Vand, and so W.S.W. to the Nord Fjord. This I have not 
myself seen, bat I was at Merok on the for some days 
lest Angist, and was aerured by my peared the map was 
correct in this colar, As Norwegian pessantry are well- 
tan igent, and truthful, and this route forms their 
regular short cut to Christiania, I cannot doubt but that it is the 
fact. However, I have to go over the track this 
summer with Captun Dahl, the well-known jour commander of 
the Ærkno, and Í will take care to ascertain the truth and report 
the result, If moreover, there are any geological or geographi- 
cal points to be attended to, and Col Greenwood will 
Kindiy tarnish me with instructions, I shall be happy to attend 
to them. j 

I haro a strong recollection of having passed two or three 
cases of double outfall on a small scale in my wandermgs ; but 








not having been aware of the importance of the point, I did not 
take notice sufficiently precise to enable me now to put my finger 
on them with certainty, bat may general conviction is strong, 
that Norway can furnish several, if not many examples, whi 
are the more significant from the fact that it iy cael te ater 
countries in the world. W. B, THELWALL 

Burghley Road 

WILL you permit me to correct a mistake as to a matter of 
hct ahaa ei voL iu p. 441. Loch-na-Dane, Arran, has two 


outlets, as is correctly re ed in the Ordnance Map, and 
also in that tn Bryce’s “ Geology of Arran.” In August 1872 I 
walked up the north stream from Loch Ranma to its ontfall 


Loch-na-Davie. I think Colonel Greenwood ought at lenst to 
have made himself acquainted with the Ordnance Map. 
Edinburgh A. CRAIG CHRISTIE 








THE “CHALLENGER” EXPEDITION * 
IV, 
TRISTAN D’ACUNHA 


AMONGST the places in the Atlantic marked out by 
the Circumnavigation Committee as being of espe- 
cial interest, the island of Trinidad is noted with 
those whose vegetation is absolutely unknown, or all but 
so, From this fact Trinidad became a point of attaction 
which Mr. Moseley was most anxious to reach. Owin 
however, to unfavourable winds and other causes, as we 
as to a desire of those in command of the ship to pro- 
ceed south, the visit to this little island was abandoned, 
with the hope of calling there on the return voyage. After 
a narrow escape, also, of missing Tristan d’Acu the 
vessel anchored on the north side of the island, and the 
morning was spent in searching the low lands under the 


cliffs, 500 feet being the greatest height that was attained 
during the stay. On this side the island rises in a range 
of perpendicular cliffs of black volcanic rock, in appear- 


ance somewhat similar in structure to that exposed in 
section in the Grande Cural in Madeira. At the base of 
the cliffs here are atérzs slopes, and a narrow strip of low 
shore land of an irregular pues and sandy nature, The 
settlement lies on a stretch of Jow land, broader and 
more even, and extends westward. The ascent to the 
plateau above the cliffs is spr alia hee easy, owing to 
the deep gullies by which the cliffs are broken. 

Though the extent of the island is small, its actual arca 
being not more than 16 square miles, the botanising was 
confined to the ty is strip of shore land just alluded 
to, and to the y immediately above the settlement. 
Further exploration would have been made, but a sudden 
squall coming on, the retall was hoisted from the pad 
and the party had to leave the island, after a visit of only 
six hours, Grasses, sedges, mosses, and ferns grow on 
the cliffs, and occasional patches of Phylica arborea Th., 
a rhamnaceous tree pe to the islands, as well as a 
species of Empetrum ; these plants, however, are more 
prominent towards the summit. At the foot of the water- 
courses under the cliffs are bright green patches of Rimex 
Jiutescens Th. Mosses and liverworts cover the lower 
part of the cliffs, and the latter also abound beneath the 
grass in some situations to such an extent, indeed, as to 
cover the earth as with a green sheet. Spartina arundt- 
nacea Carm., grows in rounded tufts amongst the other 
herbage, and in the clefts of the rocks was seen in 
abundance Aspleninm obiusatum Forst, and Lomaria 
alpina Spreng. It is remarkable that the plants of Lomaria 
when found in stony places, and ina com ively starved 
condition, were mostly furnished with fertile fronds, 
whilst those growing in rich vegetable mould were barren. 
Amongst porecing lants the most common were Arusi 
australe Th., ironin australe Jacq. Sonchus 
oleraceus L. our common annual sow-thistle, Lypocharis 
glabra L. a closely allied plant to the sow-thistle, aad 
also found in many parts of England. A cinchonaceous 
plant, Nertera depressa Banks, was very abundant, and 


* Those Notes are foonded on letters sent home by Alr. H. N. Mosely, 
Contimmed from p 451. 
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Oxalis corniculata L., with its yellow flowers, was likewise 

seen, but not in any quantity. 

. An interesting plant—Chenopodium tomentosus Th.— 
rows abundantly on Tristan as well as on Inacessible 
sland ; itis known as the tea plant, and the leaves, which 

are strongly scented, are used for making a decoction 

which B deen with milk and sugar, 

In the gully above the settlement,- shrubs Ne 
“arborea commence at an elevation of about 4d0ft. No 
trees are found in this locality, having all been cut down 
at different times for fire-wood, but on other parts of the 
island there is abundance of wood. ‘The diameter of the 
trunks of the trees on the upper plateau, itis said, reach to 
18 im On some fresh-water ponds close to the sea was 
a quantity of confervæ, but no chara was seen,a species 
of Jsolepts also grew on the edges of these ds which 
was not seen on the other two islands, few willow 
bushes grew in a sheltered situation in a ditch near the 
cottages, and seemed to be thriving. Growing round the 
island is a belt of Mi siis pyrifera Ag., a gigantic 

* sea-weed, abounding in the southern temperate zone, and 
stretching up from thence along the Pacitg to the Arctic 
regions. It occurs in immense lengths, single plants of 
from 100 to 200 ft. being common, and it is said that 
they are sometimes seen from 7oo to J,oo0ff in | 
forming cable-like masses nearly as thick as a man’s body, 
and having the appearance of huge bu 

-` The on the rocky coast of Tristan is so heavy 
that the more delicate sea-weeds stand no chance, but 
are dashed and torn into numerous pieces. 

The tem of the fresh-water ponds at the sea- 
level gave a result ote F. while the water of the streams 
running down the cliffs stood at 50°, the difference being 
due evidently to the influence of the snow-water from 

e. 


FUNERAL OF THE LATE DR. LIVINGSTONE 


OY Saturday last the remains of David Livingstone 
which left Central Africa now nearly a year 
were interred in Westminster Abbey, in presence of a 
multitude such as probably never collected therein 
on any simular occasion, The funeral procession, which 
started from the phical Society’s Rooms, Savile 
Row, was of great length, though of the plainest descrip- 
tion possible under the circumstances; we have not 
leärned whether this was in accordance with the wishes 
of the late traveller’s relatives, gr whether it arose from 
scarcity of funds. Every mark of respect was shown to 
the procession along its route, and at several advan 

oints considerable crowds had collected to witness the 

journey of the great explorer. 

Men of all ranks and of all pursuits in life formed part 
of the procession, and stood around ee Se during the 
service in the Abbey. The patri Dr. Moffat, 
Livingstone’s father-in-law, and the travellers two sons, 
Thomas and Oswell Livingstone, Mr. James Vavasseur, 
Sir F. Steele, Dr. Kirk, Mr. W. F. Webb, the Rev. Horace 
Waller, Mr. H. M. Stanley, Mr. E. Young, Sir W, 
Fergusson, the Duke of Sutherland, Sir Bartle Frere 

ident of the Royal Geographical Society), Sir H. C. 
wlinson, Vice-Admiral Baron de la Roncière le Noury 
ical Society), Dr. 


(President of the French Geographi 
Hooker (President of the Royal noe Mr. CG R 
Markham, Mr. R H. Major, Mr. H. W. Bates, Dr. |. 


Houghton, Mr. J. Young of Kelly, are the names of 
some of those who followed the body to the ve; 
there were besides, deputations from Edinburgh, 
Glasgow, and other places, and the ama of Her 
Majesty the Queen, the Prince of Wales, and of many other 
noble and distinguished formed part of the pro- 
cession. Among those who were waiting inside the Ab 

were men of every shade of tongin pa and religious, 
men distinguished in every walk of life, deputations from 
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many religious bodies, from the establishment out- 

and tatives of various scientific Societies, 

The bearing of the crowds both outside and inside the 

Abbey showed that they were brought together from 

uine admiration and sincere respect for the memory of 
She duuplominded hero, 

We think the character of the assemblage which gathered 
to do honour to Livingstone’s remains is one proof that he 
has done a work to call forth the iration and 
prantude of those whose suffrages constitute fame of the 

ighest and most enduring kind. If to conceive a great 
and noble and to carry it out even unto death, with 
indomitable energy, determination, and the greatest skill, 
in the face of every possible discouragement, discomfort, 
and obstacle, be a mark of greatness, his contemporaries 
have serail made no mistake in raising David Living- 
stone to the lofty pedestal which he at present occupies, 
He has probably added more largely to the sum of exact 
g phical knowledge than any other explorer has hither- 
to done. As Dean Stanley eloquently said in his funeral 
sermon on Sunday afternoon :—" By his indomitable reso- 
lution we have now revealed to us, for the first time, that 
vast tract of Central Africa which, to the contemplation 
of the geographer, has been literally transformed from a 
howling wilderness into the glory of Lebanon. The 
blank of unexplored regions which in every earlier ma 
formed the heart of Africa is now disclosed to us adorne 
with those magnificent forests, that chain of lakes 





‘glittering’—to use the native expression—‘like stars in the 


;” those falls more splendid, we are told, even than 
Niagara, which no eye of civilised man had ever before 
beheld. And to his untiring exertions, continued down 
to the very last efforts of exhausted nature, we owe the 

limitation of the basin within wbich must at last 
found those hidden fountains that have lured on 
traveller after traveller, and have hitherto baffled them all” 
A deputation cf gentlemen interested in the family of 
the late Dr. Livingstone waited on Monday upon the 
Chancellor of the Exchequer and the Secretary of State 
for Foreign Affairs, for the purpose of representing to Her 
Majesty’s Government the very general anmety that was 
felt throughout the United Kingdom that some substantial 
T ition, in the shape of an adequate provision for 
his ily, should be made of the services of the great 
traveller. A requisition to the Prime Minister, asking him 
to confer a pension on the family of Dr. Livingstone, was 
on Monday night circulated among mem of Parliament 
at the House of Ccmmons. A large number of signatures 
has already been attached by alleman on both sides. 
About three years Fret 


Majesty, at the re- 
commendation of Mr, 


, Her 

Gladstone, conferred a pension 
of 300%, pat het upon Dr, Livingstone, who, how- 
ever, it is to think, never knew that his services 
had been so recognised by the Government. Upon 
the death of Livingstone the pension ceased, but it 
was deemed by Mr. Gladstone a matter of sheer merit, 
due to the great explorer, to confer some pecuniary benefit 
Seg ey aay on the civil list were 
thereupon reduced from 3004. to 200/,, which is actually 
the amount that will henceforth be paid by the Govern. 
ment to those he has left behind him. Though Dr. Living- 
stone made a large sum of money out of the first book he 
published, still he disbursed more than half that amount 
m his promotion of the exploration of the Zambesi. 

Livingstone’s devotion to the cause of sclence and of 
hilanthropy has thus been the means of leaving his 
famil very inadequately ed for; but as he has 
added so greatly to the of his native land, and as 
he spent his life in service of civilisation, we 
feel confident that those for whom he was therefo 
unable to provide will be well cared for. : 

From a letter in yesterdays Times we see that the 
Diary kept by Jacob Wainwright for nine months after 
Livingstone’s death will shortly be published. 
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THE COMING TRANSIT OF VENUS * 
II. 


HERE is perhaps no problem which has been so 
constant a source of interest to the learned in all 

ae as the solving of the mystery of the solar system. 
The labours of Copernicus, Tycho Brahé, Kepler, and 
Newton have given us a general knowl of the nature 
of the planetary motions ; and the investigations of later 
mathematicians have enabled us to predict, with wonder- 
fal accuracy, the future positions of the planets. But the 


dimensions of the solar system are not known with the. 


same precision, 
It is true that we know the relative distances of all the 
pease from the sun with tolerable exactness. This pro- 
em has been attacked in two totally different methods. 
The first is by measuring directly the changes that are 


£/0.8 





uced in the motions of the planets when the earth 

moved through a certain portion of its orbit. “In the 
case of the planets M and Venus, which move in 
smaller orbits than that of the earth, the direct observa- 
tion can easily be made. For let us suppose VV" and 
EE’ (Fig. 8) to be the orbits of Venus and the earth, and 
S to be the sun. Let us watch the position of Venus 
night after night until she is as far away from the sun as 
possible, If we measure her apparent distance from the 
sun by astronomical means, we shall know that the sun, 
Venus, and the earth occupy positions such as S, V, and 
E ; the directions ES and EV being known from our ob- 
servations. By measuring off the distances SV and SE 
on the di we actually find the relation between the 
earth’s distance from the sun and that of Venus. The 
same can be done with Mercury; but for the superior 
planets the direct mode of observation is more difficult. 
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But there is an indirect method which is much more 
easy to apply. Kepler’s three laws have been shown to be 
necessary c uences of Newton's theory of gravitation. 
Now Kepler's third law tells us how to find the relative 
distances of two planets from the sun when we know 
the relation between their periods of revolution. The 
exact law is this Multiply the number of years taken 
by a planet to go round the sun, by the same number. 
This givesusafirst number. Then find a second num- 
ber which, muluplied by itself twice, gives us the first 
number ; this second number is the distance of the planet 
from the sun (the earth’s distance being called 1). To 
take an example: Jupiter takes about II years to go 
round the sun ; 11 multiplied by 11 gives us a first num- 
ber, 121. Now If 5 be multiplied by 5 we get 25, and if 

t Contineed fom p 449. 
š bd 


this be again multiplied by 5 we get 125, which is almost 
the same as the first number, 121. Hence we are right in- 
saying that Jupiter is about five times as far from the sun 
as the earth, If we had used the exact number of years 
we should have got the exact distance, Now it is very 
easy to find the period of revolution of a planet. For we 
can easily measure the interval between two dates when 
Jupiter and the earth, for example, are in the same line 
with the sun ; in other words, we can measure the “ syno- 
dical revolution” of Jupiter; and from this it is easy to 
calculate the time of Jupiter’s revolution round the sun. 

By ap Tying these methods to all the planets 
we can fe own their orbits upon a plan; aff we 
wish now ts to find the scale upon which our plan ts 
drawn, If we knew the distance of the earth from the 
sun, or if we knew the distance between any two of the 
planetary orbita, we should know the scale upon which 
our plan is laid down. Various methods have been 
adopted for this, but the one which makes use of a transit 
of Venus has generally been considered to be the most, 
accurate, 

One method which has successfully been applied to 
measuring the moon’s distance is that used by surveyors. 
ETO a o po B, C, whose distance he 
measures. Suppose it to be one mile He draws this 
distance, say, to one inch on a sheet of paper. He then 





takes a telescope, mounted so as to cnable him to mea- 
sure any angle through which it is turned. He places the 
telescope at B, pointing towards C. He then turns it till 
it points at the distant object, and finds what the angle of 
Bis. He then draws the line BA upon the paper, and he 
knows that the distant object lies somewhere on the line 
BA. He then does the same with C, and thus he knows 
that the remote object lies on CA. But A is the only 
point lying both on BA and CA; hence A corresponds to 
the distant object. If on measuring CA he finds it to be 
30 inches, then since CB, which is 1 inch, means one 
mule ; CA, which is 30 inches, means 30 miles, and this is 
what he wanted to find out. 

If, instead of taking a base-line (as it is called) of one 
mile, the diameter of the earth, or 8,000 miles, be taken ; 
then, if the moon be the distant object, we can determine 
its distance in almost the same way. It is in this 
manner that the moon’s distance has been measured. 
It is easy to see that if the angle at A (Fig. 9) 
were very small, a slight error in measuring either of the 
angles B or C would make a great difference in the dis- 
tance deduced for the remote object. Hence, if the moon’s 
parallax were very small, this method would be unsuit- ' 
able. But the parallax of the sun is very small, and 





ey 





hence we cannot find the sun's gape with any eat 
ness by this method. -` 
But if any qne of the planets eyer cam 


earth- as to make jts parallax tolera then we 
"S determine the e toon wleraly ar system is 
tup. Noy Venus and Mars are pwo planets which at 
cae ae o closer to the earth ‘than apy other 
planet. ny yplortunateiy, yp when \ Venys is Pon Tar 


her ijumjnated side is turned away us. Mars pW- 
T a bpp | = 


e so close to the 


its distance. The adyan 
eis every fifteen 


fen years Mara 
ico mete dissect, the two pesos 
being also in the same ee ee 


cl we might have thought possible. In f 
_ Cloner hap me ars is nearer to the earth eas eran 
eis jf the conjunction take place when both the 
nd Mars are-at about mean distances from 
ps sun, Suppose then under such circumstances 
observers, one at Greenwich and the, other at the 
Coe of Good Hope (where there is a fine were le 
obserye the- position of Marş as compared with that of a 
ciate the see HME abe coins ses ae wal be 
laced by grey an comparing apparent 
distance of the plan et from the fixed star at these two 
places we can find the sum of the parallaxes in these 
cases, Hence id can find the distance of Mars, as al- 
ready 
Tis war the Bet method to give e alae ct He eles ae 
parallax with anything accuracy. su on 
of Cassini, the French sent out an apalna to feared’ 
ube e, under the astronomer Picard. The value ob- 
or the sun’s was o"'5. Prof. Henderson 
ee and Mr. Stone, in 1862, utilised this method. 
ag nee Operas wn oe ae 8. 
‘ ore proceeding to the m of the Transits of 
i vu at will be well briefly to allude to some other 
methods by means of which the solar parallax, or the 
sun’s distance, has begn estimated. 
It has been found that light takes a sensible time to 
pagate itself through space. Hence, when one of 
upiter’s satellites passes into the shadow of the planet, 
` this fact is not communicated to our vision for something 
like 38 minutes, the time taken by light to pass fram 
Jupiter to the earth. Now, when we are on thé same 
The of the sun as Jupiter, this distance is shorter by the 
whole diameter of the earth’s orbit than when we are at 
the opposite side of the sun. Hence, in the former case, 
the eclipses will seem to take place sooner than the pre- 
dicted time,and in the latter case later. The difference 
in either case is about 8 minutes, and as we know that 
light travels over 298,500 kilometres per second,* this 
us that our distance from the sun is about 91,000,000 


miles, 

But our knowledge of the velocity of light has been 
utilised in another manner to solve the same problem. 
You see that if we know the earth’s velocity in miles, we 
can find its distance from the sun. For if it goes 14 mil- 
Hon miles in one day, it must go over 365 times that in a 

year, and that measures in miles the circuniference of onr 
Jarek vorbis, and hence we can get our distance from the 
sun. How then are we to find the velocity of the earth 
in miles, This depends on a curious property of light. 
In a steady down-pour of rain you hold your umbrella 
upright if you are standing still, but inchne it forward if 
you are g fast. This is to make the umbrella catch 
the sy pa ay gee PEIA of inclination you give it 
depends upon the rate at w ou are walking compared 
with the velocity with which drops fall. The same 
thing happens with light. We kave to Idine our ele 


- * As determined by Foucault, C Rendus de T Acad. des Sciences, 
Assy ar gent aao by Cana Hendus, Feb, 10, 1873. 
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scopes forward a little in the direc on wait the earth 





is moving io catch the ra t; and at opposite 
marae an any 
and the telescope to be pointed in sensibly differ- 

Paci ee inclination that a 

is known, an velocity of light being known, we can 

fod the velocity of the earch, ai hence, s KRON, we aa = 

the distance of the earth from į 

There is qnother 1 method of har intereet depending 

ppp mations of the OQR. e ee of gravitation 
the attraction of each body Tae each other oné 

sevens upon, the distance b bai moon js js 

attracted to the earth a force, denaidh 


distance of e asen, wiley is Laven a mee "TOR the 
eae eased e teal eee ee, 
count of the sun’s attraction. This d ne opi ae 
distance of the sun from the earth, an 
oor ey ne ee et eee ee 

y calculation to foretell the motions of the moon ; 
be upon any scale we attempt to lay down upon paper 
the relative positions of the sun, earth, 
shall place the moon at its 


attraction, and we shall make our ion wro 
and the moon’s observed place will differ consi y 
from its calculated place. 
Sacha difference was actually detected by the illustrious 
seen O tables of the moon are.the best we pos- 
Jansen saw that this must be due to a wrong 
n as to the distance of the sun, and communi- 
cated his doubts to the Astronomer Royal* in the 
1854. reg Jed p era heere of vor Cae iedee ol he 
Teas wx oes fe aote of Eel oaii the 
us to see the importance o o 
sun’s distance, if we wish ever to have our tables of the 
moon zo accurate that we may determine the longittde by 
their aid. This method for investigating the solar parallax 


More recently, a ‘new 
method that promises in time to be the i: In the 
lunar theory, an equation appears connecting the relative 

masses of the earth aad ae ith the solar parallax, so 
that if we know the one we each Ee and from 
a peculiarity in the equations, a small error in determining 
the relative masses will affect only very htly the ae 
duced parallax. Le Verrier finds the the masses 
of the earth and sun by det See 
earth’s attraction upon Venus and This being 
applied to thelunar theory, a value of the solar parallax 
is obtained. 

The method, however, which has found most favour up - 
to the present time, is the emplo g of transits of Venus 
to measure the sun’s distance. a transit of Venus 
occurs, the first evidence of the phenomenon is given b 
a slight notch being made in the contour of the waite 
edge ata certain spot. This notch increases until the 

form of the planet is seen. The first appearance of 
Select ae the time of first external contact. But 
when the planet appears to be wholly on the her 
black figure is still connected with the aios limb ator of 
os t, of which we shall say more hereafter. 
e whole of the planet is just inside the sun’s 

the time of first internal contact has arrived. The 

g of the li t is a very definite occurrence, 

and was, until lately, taken to indicate the true moment 
of internal contact. The second internal and external 


contacts take place as the planet leaves the sun. 
In 1663, the celebrated James Gregory, in his famous 
work the “ Optica Promota,” prop. 87, cholinsrt, ‘alludes 


* Monthly Notices, RAS vol xv., Nor, 1854. 
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to the possibility of determining the sun’s by 
means of the transit of an inferior planet. He has been 
showing methods of finding the parallax of a planet by 
paran of observations made at different parts of the 
upon the position of the planet com with that 
of a star. He then takes, in place of a’ star, another 
pear ne Cone m line, as seen from the earth. 
application of this to the case of Mercury or Venus 

and the sun, was obvious,’ 

But Halley was the first to see clearly what a powerful 
means of determining the sun’s an obser- 
vation of contact y is. So far as I can discover, 
he first mentions the method in a letter to Sir 
Jonas Moore, written at St. Helena in 1677,* just 
after having seen a transit of Mercury. The eract- 
ness with which he believed the time of contact to be 
determinable, led him frequently afterwards to urge his 
countrymen to make e effort to utilise the method on 
the occasion of the ts of 1761 and 1769, when he 
should be dead.} And thus, in addition to his celebrated 
prediction of a comet, he left a second legacy to his suc- 
cessors, who, as Englishmen, might be entitled to be 
proud of his foresight though he could not lve to reap 
the glory of it. 

It is a matter of some difficulty to show, in an elemen- 
tary manner, the way in which the value of the sums 
parallax can be found from observations of contact. We 
will try, however, to put it in a light which anyone, with 
a little attention, will understand. 

J. It must be thoroughly understood, from what has 
already been said, that if we know the amount of the 
sun’s parallax we know its distance. In other words, if 
we know the angle subtended by any known distance on 
the earth’s surface at the distance of the sun. 

2. We know that the relative positions of the earth, 
Venus, and the sun, are given by supposing the earth to 
go round the sun ın 365 days, and Venus in 224 da 

r, if we please, we may take no account of the earth's 
revolution, but suppose it fixed, in which case the revo- 
lution of Venus relatively to the earth (še. the synodical 
revolution) is 584 days. 

3. If, then, Venus moves round the sun through 360° 
relatively to the earth in 584 days, she moves through 
-1 of that in one day, and through RTEA 
in one hour ; which is at the rate of about il seconds of 
arc in a minute of time. 

Now we are riady to understand Halley’s reasoning. 

Let A (Fig. 10) be tbe position of an observer on the 
earth at the ume of rst internal contact. S is the sun, and 
V, is now the position of Venus. This observer sees the con- 
tact earlier than a hypothetical observer at the earth’s centre 
would see it, by the time Venus takes to move over V,V3. 
If we knew by calculation the instant when an observer 
at E would see it, and the observer at A saw it 8 minutes 
sooner, then, since Venus moves over 1}”in a minut 
she has moved over 8X 1} or of” of arc in this time, an 
hence we learn that the angle À S E = 98”. : 

Suppose that by the time of the Jast contact the point 
A on the earth’s surface has been carried by her rotation 
to B: the time of the last contact will now be too 
late by 8; since the whole duration of the transit as 
seen by this observer is 16’ too long, and the angle 
moved over by -Venus in 16’is the sum of the sun’s 

lax as seen from A and from B. 

But we cannot calculate with absolute accuracy the 
duration a transit would have when seen from E, 
because we should require to know more accurately than 
we do the values of Venus’ and the sun’s diameters. 


Halley got rid of this by taking another station which 
should be in the position A at the beginning of the transit. 
In the case we have been considering the time of the 
* Hooke's “ Lectures and Collections,” 1678. 
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first contact would here be too late by 8 minutes ; and 
if this place had reached B’ by the end of the transit, the 
time of contact would be too soon by 8 minutes. Hence in 
this case the whole duration be shortened by 16 
minutes; but in the former case it was lengthened by 
16 minutes. Hence 32 minutes is the time taken by 
Venus to over an to the sum of the 
parallaxes in the four cases considered. This difference 
of duratién, whether it be 32 minutes or anything else, 
is a quantity which can be abeere. Now Venus moves 
over about 1}” of arc in a mihute, or 384” in these 32 
minutes. Hence one-fourth of 383” or oF would appear, 
from the above hypothetical observation, to be the value 
of Venus’s 

It must be noticed that we have here supposed that the 
transit takes exactly twelve hours, whereas the longest 
transit cannot exceed 8 hours. We have also supposed 
that two stations had been selected which were exactly 
situated so as to bring out the full effect of parallax at 
the time of each observation. These suppositions have 
been introduced only to simplify the understanding of the e 
method. Anyone who has followed the above explana-, 
tion will see How the method may be applied to actual 
cases that may occur. . 

Halley saw (what many people fail to see even now) that 
the great accuracy of the method consists in this, that in 
one second of time Venus moves over about o™o2 ; andif 
we can determine the time of contact, with an error of no 
more than a second, we are measuring the sun’s parallax 
with an error of no more than ‘oa of a second of arc. 

Halley even pointed out the best stations for observa- 
tion. e may consider the earth to be at rest if we 
sup Venus to move with the velocity she has relative 
to the earth. He supposed that the planet would cross 
near the sun’s centre, and that the transit would occupy 
about eight hours. An observer in India would see the 
commencement of the transit four hours before mid-day, 
and the end of the transit four hours after mid-day. But, 
in the meantime, the part of the earth where he is has 
been moving from west to east, and Venus has moved 
from east to west, hence the duration of transit will have 
been shortened, But at Hudson’s Bay the transit begins 
just before sunset and ends just after sunrise, that part 
of the earth having moved in mean time from east to 
west so as to lengthen the transit; and thus at one place 
the duration of transit is lengthened, and at the other 
shortened, and the difference of time depends upon the 

axes of Venus and the sun * at the two stations, and 
after finding these parallaxes we can calculate the equa- 
torial horizontal parallax. 
GEORGE FORBES 
(To be continued.) 





THE LECTURES AT THE ZOOLOGICAL 
SOCIETY'S GARDENS 


I. 

OX Tuesday, April 14, Mr. P. L. Sclater, F.R.S., gave 

the Introductory of the twelve lectures which are to 
be continued during the spring. His remarks on that 
occasion were chiefly confined to the subject of ee. 
Gardens in general. After an interesting account of the 
most important continental gardens, including those of 
Paris, Amsterdam, Antwerp, Berlin, and Hamburg, he 
of the time of transit will be rendered 


and positions of these two people 
correspond to the poations of India and Hudson's Bay, as pomted out by 


. can 





490 NATURE [April 23, 1874 
went on to of the different animals which thrive | students of his class in the only effectyal way by which physics can 
best in ty, taking each order of each of the great | betaught. Physics, in short, can now be placed on the same footing 


classes oem vertebrata , and pointing out 
that whilst some, as the Carnivora, thrive well in con- 
pigs orak mh the Insectivora, can hardly be kept 
in a menagerie 

On the jaira Friday Mr. Sclater commenced the 
first of four lectures On the Geographical Distribution of 
Mammalia, A fauna constituting ihe animals fakabitiag 
Some a eron fore a ples i Ta rE 
illustrate the fm w that the animals and plants 
found in far distant countries are usually different, and 
that those of near countries closely resemble one another. 


We find the animals in France much like those in‘ 


land, those in Ceylon much less so, and those 
naan ae as possible. It might at 
first sight be thought that difference of climate caused the 
differences that are observed in geographical distribution, 
but that such is not the case is proved without difficulty 
by taking erent countries in the same latitude and 
vith a similar climate and comparing them. For in- 
‘stance, on and near the equator we have Borneo, part of 
' Africa, and the country bordering the Amafons; nothing 
more different than their farmas, and yet they 
are similarly circumstanced, so faras tem and 
climate are concerned, So the polar seas 
and southern hemispheres are very different as regards 
their although nearly identical in climate. The 
auks and of the one are oy aa the sea lions 
and pen sof the other. The the Himalayas 
and of. Andes, mountains both in hot countries, are 
different also. 

e meaning of the terms “ specific area” end ige 
meric area ” was then’ explained. A species, the 
pe Hi ri gar pe oat ns haa An DAD oe aea 

distribution which is definitely circumscribed. In some 
animals thisi area is large, as im the case of the lion; in 
others, as in the case of the aye-aye of M 
extremely limited. Among birds this limitation, 
as it may appear, is sometimes extreme; on each of. 
two nearly adjoi mountains of Pichincha and 
Chimborazo there species of humming-birds found 
which occur nowhere else. The area which includes all 
the areas of the species of a genus forms a generic 
area. These areas are continuous, or were so at one 
time; physical changes having sometimes intervened 


to produce an t interval 
: Prem these cbsareations it is evident that the locality 
i wtich ga cctnel le fae is as important a fact in esti- 


mating its individuality as are its internal structure and 
aaae configuration. This point is frequently-but too 
taken into account. 

The lecturer, having said thus much on the general 
subject, proceeded to show how the class of Mammals 
Teia a Aaa ther te Gea ule ene 
Vertebrates, and stated that for 
the ia, or those 
young, might be most conveni 
ae aquatic. Our knowl 

ese sections is, as might be imagined, much greater 
than of the latter ; Bin ae withm the last few years 
the aquatic mammalia have received considerable atten- 
tion, and have become much better known. 


_ (To be wontinued.)' 
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a NOTES 

THE bequest of 10,000L has been made by-the 
late Mx. E. R. Langworthy to the Owens College, Manchester, 
for the purpose of developing the chair of Experimental 
Physics, A splendid opportunity is thus afforded to the Prg- 
femor of Physics in Owens College not only to advance original 
- Tesearch in connection with that subject, but also of teaching the 


in that University as chemistry. The terms in which the bequest is 
made gre so forcible and clear that they deserve to be quoted here: 
—*I bequeath to the trustees of the Owens College ten thousand 
pounds, and T desire that the mme may be applied by them as 
they may think best in order to establish in connection with that 
institution a professorship gf Experimental Physics. It being 
my wish that students may be instructed in the method of experi- 
ment and research, and that Science may be advanced by 


original investigation. And I also desire that the professor from _ 


time to time appointed may be selected on account of his know- 
ledge having been especially obtained by original investigation, 
and that his appointment shall he contingent upon the continu- 
ance of such investigation. And I declare that the above desire 
shall not be construed as a trust and bind the trustees to esta- 
blish a professorship ; but-in case it shaJl be deemed advisable 
such money may be applied in such other way os the trustees for 
the thne being may think fit, provided such money is only used 
for the purpose of promoting Science,” The late Mr, Lang- 
worthy deserves credit not only for his liberality, but for the 
sound and advanced views he held as to how Science should be 
taught, and as to the necessity of encouraging original research 
in connection with the chairs of Sclence in cur Universities, Mr. 
Langworthy has also bequeathed 10,0007, each to the -Salford 


Library and Museum, and to the Manchester Grammar School, . 


in the latter case for the purpose of founding twenty scholarships. 

THe Chair of Chemistry in the University of Glasgow is 
vacant, We hope the Homo Secretary in filling up’ the vacancy 
will, in the spirit which urged the late Mr. Langworthy to make 
the magnificent bequest above referred to, show by the appoint- 
ment he makes the appreciation in which he holds original 
research. It is now high time that it should be distinctly under- 
stood that no man deserves to be appointed to a Chair of Science 
in any of our Universities unless he has shown that he has that 
knowledge of his subject which can only come from original 
investigation. 

THE Professorial Chair of Physiology in University College, 
London, has become vacant by the resignation of Dr. Sharpey, 
who has held it since the year 1836, 

Sienor L, M. D’ALuERTis, the distinguished Italian travel- 
ler, who has lately penetrated into the mountains of New Gai- 
nea, and discovered the remarkable Bird of Pagadise which bears 
his name (Dreganornis albertisi), has just returned to this country 
from Sydney, vi San Francisco, bringing with him his large 
collection in every department of natural history which he formed 
during his expedition. 

We would call attention to the Swiney Conrre of Lectures on 
Geology which are at present being delivered by Dr. W. B. 
Carpenter, F.R.S., in the Middle Class School, Cowper Street, 
Finsbury. The course was commenced last Thursday, and will 
be continued on Mondays and Thursdays at 8 r.i. ș there will 
be twelve lectures in all We are sure that many of our London 
readers, on being made aware that such a course of lectures is 
being delivered by such an authority, will be glad to take adran- 
tage of the opportunity, especially as the lectures are free to the 
public. . 

Tu first of the course of lectures at the®Zoological Gardens 
giren in pursuance of the provisions of the Davis Trust, was 
delivered on Tuesday the 14th, by Mr. P. L, Sclater, being an 
Introductory Lecture on the animals in the Gardens, of which 
he gave many particulars that seemed greatly to interest the 
audience, Last Friday Mr. Sclater gave the first of his coursé 
of four lectures On the Geographical Distribution -of Mammals, 
in which-he dealt with the general laws of the distribution of 
animals on the globe. Both lectures were wrall attended, the 
picture gallery being nearly full. ` 
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AT the annual election to Mathematical and Physical Science 
Postmasterships in Merton College, Oxford, early in October an 
election will be made to two Physical Science Postmasterships, 
each of the value of 807. a year, and tenable for five years from 
election, provided that the person elected do not accept any 
appointment interfermg with the full course of academical 
studies. There is nohmit of age, but candidates, if already 
members of the University, must not have exceeded six Terms 
from Maticulahon. The persons elected, 1f not members of the 
University, will be required to pass the University Examination 
for Responsions within a year of election. The subjects of 
examination will be Chemistry and Phyncs. There will bo a 
practical examination in Chemistry. Candidates will have oppor- 
tunities of giving evidence of a knowledge of Biology; but it 
must be borne in mind that in such cases the examiners will 
look for evidence of an acquaintance with the principles of 
Chemistry and Physics equal in extent to that which is required 
in the Preliminary Honour Examinaton in the Physical Science 
SchooL A paper will be set in algebra and elementary geo- 
metry, which, caleis pas ibus, will be of weight in the election 
to Postmasterahips. Further information may be obtained from 
the Tutor in Phymcal Science. 


Mz. R. Hinn, writing to the Zīmes, sends the positions of 
two telescopic comets, discovered within the last ten deys, He 
says :—‘‘ The first was detected by Prof. ,Winnecke, at Stras- 
burg, on the morning of April 12, It is a diffused nebnlosity, 
about four minutes in diameter, somewhat extended on the side 
opposite the sum. Onur observations dunng the past night give 
the following place :—April 21, at 3h. 22m. os. A.M, mean time 
at Twickenham—aight ascension, 20h. som. 41°6s.; polar dis- 
tance, 88° 10’ so"; present diurnal motion about 5’ in RA., 
and 1° 5’ in P.D., both decreasing. The second comet was 
found by M, Coggia at Marseilles, on Apul 17. It ıs much 
smaller than the above, but has a strong nuclear condensation, 
Last evening its observed position was :—April 20, at gh. 47m, 
15a. mean time—right ascension, 6h. 25m, 15'6a; polar 
distance, 20° 15’ 23". Its motion is slow, towards the south. 
west 

Tux instruments used by Dr, Livingstone in his last journey, 
a sextant, thermometer, and chronometer, are still exhibited in 
the map room of the Royal Geogiaphical Society, together with 
some of his maps made in 1856-7. Those who have not before 
seen any of the maps will be interested in noticing the great care 
and neatness with which the work is done, and the amonnt of in- 
formation crowded into them. There are also several portraits 
of the traveller taken at different penods. 


AT the last meeting of the Lmnein Society, Dr. Masters and 
Memm. Hiern and Maw were appointed to represent the Society 
at the forthcoming congress of botanists in Florence. 


THE removal of the Library of the Geological Society from 
Somerset House to Burlington House, has been completed, and 
it is hoped that by the 29th it will be opened to Fellows 


Ma. LEONARD LYELL, B.Sc, has been appomted Professor 
of Natural Science ın the Univermty College of Wales. 


THE Brothers Henry, astronomers at the Paris Observatory, 
have invented n modification of Leon Foucault’s process for testing 
lus telescopic glass mirrors, They are using that process at Secre- 
tan’s in the construction of lenses used for dioptric astronomical 
instruments. One instrument constructed by them has been tned 
at the observatory and proved highly satsfactory; an object of 
an inch is equal to one of two inches when the surface has been 
worked under their optical supervision. They reject every part 
of glass which is not perfect. Tho first Asnette antrexemigue so 
constructed has been sold. 


Ty the last sitting of the Academy, M. Becquere, senior, one 
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of the greatest electricians of the age, was presented with a 


medal in commetiorstion of the Fiftieth Anniversary of the 
Academy, of which he became a member four years afterwards. 
In 1824 the sittings were private, and only open to a very few 
learned persons. The admiemon was considered to confer 
a great honour, and was a step preliminary to membership. It 
was only in 1834 that the secrecy was removed on the proposi- 
tion of Arago; Biot mised an oppomtion to it, but was 
outvoted. The publicity of sittings was coupled with the 
publication of Comptes Rendus, a weekly journal, exclu- 
sively devoted to the papers read before the Academy, and which 
has rendered immense services for a period of thirty-nine years. 


WE very much regret thet Sir John Lubbock’s bill for the 
Preservation of Ancient Monuments was thrown out of Parlia- 
ment last week by a very considerable majority, Patriotism 
sems to be at a discount in the House of Commons, 


Pror. BASTIAN, of Berlin, has received favourable news fiom 
the German expedition on the weg coast of Africa, Dr. Guss- 
feldt, who is at the head of the expedition, has advanced into tHe 
interior, and reached the Fangela country, which, it is believed, 
is the right point for further advance into Central Africa, The 
travellers at the latest dates were at the station of Chinchato, 
and were busy with the preparations for the more important 
expedition. 

THE German exploring expedition into the Libyan Desert, 
under the leadership of Gerhard Rohlfs, returned to Cairo on 
Apri 17. 


MM. ANDRE and Rayet are at present publishing, at Gauthier 
Villars’, a work on ‘The History of Astronomical Observato- 
ries.” The first part which is on sale is devoted to Britsh 
observatories, The learned astronomers remind their country- 
men that at the end of the last century France had a gieater 
number of astronomical establishments than all other countries, 
The same thing can now be said of Gieat Britain, 


Mx. HARRISON, os President of the Institution of Civil Engi- 
neers, will give a conversasione on @uesday, May 19, in the 
west galleries of the International Exhibition at Kensington, 
which have been kindly placed at his disposal by H.M.’s Com- 
mismoners. As in the two preceding years, models of engineer- 
ing works and of recent scientific inventions will be transferred 
to the west picture galleries from other portions of the Exhibition, 
and these will be supplemented by similar objects specially lent 
for the occasion. 


Dx. CARPENTER has replied to Mr, Carter's letter to Prof. 
King on the structure of the so-called Zowon canadense, He 
complains thet Mr. Carter makes his charges without having, 
according to his own admission, read what has been wntten 
in favour of the view of the organic origin. In support of this view 
the examination of specimens by Prof. Schultre at the end of last 
year is referred to, by which he was completely sotsfied as to 
the Forameniferal character of Eoroon. Dr. Carpenter says he 
does not pretend to affrm that the doctrine of the Forameniferal 
nature of Eozoon can be proved in the demonstrative sense ; but 
he does affirm that the convergence of a number of separate and 
independent probabilities all accordant with that hypothesis, 
while a separate explanation must be invented for them on any 
other hypothesis, gives it that Aged prvbaditity on which we rest 
in the ordinary affairs of life, in the verdicts of juries, and in the 
interpretation of geological phenomena generally, 


The Society for Promoting Christian Knowledge hes begun 
to imme a series of ‘‘Mannals of Elementary Science.” Is it to 
be regarded as a sign of the times that this Society as a publish. 
ing body is devoting to the spread of a knowledge of Science 
fonds which have been avowedly collected for the purpose of 
‘* promoting Christian knowledge”? 
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Tax re-mapping of England by the Geological Survey; giring 
the drift in its varlous divisions is steadily ing, and in a 
short time a large part of Lancashire will be published. The 
quarter sheets, numbered by the surrey 81 N.W., 88 S.W., 
- 89 S.E., 90 S.E, 91 S. W. are engraved and in the hands of the 
coloarist, and the work for 91 8.E, 90 N.E., 89 N.W. has been 
completed and the maps are in the engravers’ hands. The sheet 
N.E., Somerset, and the London district have been really some 
time, The old maps giving the rock mapping will continue on 
sale, for information that camnot be so readily gained in any 
other way arises from a comparison of the mapping of the rock 
with that of the surface drift. 

ACCORDING to the Abid David, the Chinese river Hangkiang, 
“until lately almost unknown, is an important river of commerce, 
traversed by vessels of every size. A consklerable portion, how- 
ever, is difficult of navigation, owlng to the existence of 
“numerous rapids and many rocks. 

. ‘Tyre death of Rev. John Bachman is announced as having 
_ tiken place at Charleston on Febroary 24. In the decease of 
this gentleman, Science loses one of the oldest of American natu- 
ralists,and one who has been quite’ prominent in the history of 
American zoology. He is well known from his association with 
Mr, Audubon in the preparation of the great work on the North 
American mammals, of which one edition was published, in folio, 
at 400 dols., and another, in quarto, at godols. This, as far as 
its illustrations and biographies me concerned, still forms the 
standard treatise on the subject, although the systematic portion 
has been in a measure superseded by later and more critical in- 
vestigations. It was, however, preceded by several monographic 
papers upon squirrels, hares, shrews, and other species, and 
also by papers upon the seasonal and other changes in colour in 
birds and mammals, Dr. Bachman’s friends claimed for him 
the distinction of having been the first person in the United 
States to practise the art:of artificial impregnation of fish, 
although this is stoutly contested by Dr. Garlick and other writer 

Ma. R B. WALKER writes from Corisco Bay, in Western 
“Africa, in regard to a yowog gorilla which be had alive for some 
time, and hoped to forward to the Zoological Soclety of Lon- 
don. Contrary to the usual assumption in regard to this species, 
the specimen in question proved to be extremely docile and per- 
fectly tame. When first purchased it was shy and suspicious, 
but not spiteful. At the expiration of about a week it was led 
around without resistance, and it ate whatever estable thing it 
could ley its hands on, including a basin of condensed milk with 
a raw egg beaten up init. It was quite tame, eating, sleeping, 
and playing with a large ball-terrier, the two animale being con- 
` stantly together. It unfortumately di one night, and 
was supposed to have fallen overboard. 

Tax forthcoming number of Petermann’s Afitthalungen will 
contain the conclusion of the account of the return journey of 
Count Wiltechek’s Arctic expedition through North-east Russia, 
and some remarks on the geognostic survey map of the coast of 
the Waigatt Strait in North Greenland, between Disco Island 
and the mainland, by M. Steenstrup. The number will also 
contain an account of Gosse and Warburton’s travels through 
West Australia (recently referred to in NATURE), accompanied, 
of course, by an excellent map. 

A ROMAN COMPANY, we learn from La Mature, proposes to 
lay a railway between Naples and Mount Vesuvius. 

WE would direct the attention of our physiological readers to 
a short paper which has just appeared in the “‘ Proceedmgs of 
the Royal Society,” by Mr. E. A. Schafer, on the Intracellular 
Development of Blood-Corpuscles in Mammalia, in which he 
shows, in the subcutaneous tissue of the new-born rat, how the 
red-corpuscles, statically developed together with the primitive 
capillaries, become the dynamically circulating blood-discs of 
the older’animal, as in the area vescu/ess of the embryo chick. 
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Wa are glad to see that the Leeds Nattrolists’ Field Club and 
Scientific Association has jast concluded tho most successful 
year of its existence, its operations during the past twelve months ~ 
having been attended by most gratifying and steady progress, 
We have received the syllabus of a number of lectures (by Mr, 
L. C. Miall) and excursions to take place during the present and 
next months, illustrative of the geology of the West Riding. 
There will be four lectures, illustrate®l by seven excursions. 


We have received a short and carefully compiled sketch of the 
Geology of the County of Suffolk, written by Mr. J. E. Taylor, 

of the Ipswich Museum, a gentleman who, by the popularity of 
his lectures and the large audiences which he draws, is doing 
more than anyone to -develop keene and lasting lore. for 
natural history in that part of the country. 


Mxsses. Lonamans & Co. have in the piess a “Manual of 
Industrial Chemistry.” It is a translation of Profs. Stohmann 
and Engler’s German edition of Payen’s ‘‘Précis de Chimie 
Industrielle,” by Dr, J. D. Barry. It will be edited and sup- 
plemented with chapters on the chemistry of the metals, by Dr. 
B. H. Panl, and will be copiously fllustrated. The same 
publishers also have nearly ready an “Introduction to Expe- 
rimental Physics, Theoretical and Practical,” by Adolf F., 
Wembold, Professor in the Royal Technical School at Chem- 
nity, translated and edited by Benjamin Loewy, F.R.A.S, ; it 
will also have a preface by Prof. G. C, Foster, F.R.S., and be 
illustrated with numerous woodcuts, 


Tue additions to the Zoological Soclety’s Gardens during the 
past week include a Mourning Kangaroo (Ha/matsrts hectwasus) 
from the south of New Gaines, deposited by Signor I. M. 
D'Albertis ; two Gold Pheasants (7Aawmales picta) from China, 
presented by the Rev, A. B. Frazer; a White-cheeked Flying Squirrel 
(Pteromys leucogenys) from Japan, presented by Mr. A. Gower, 
H.B.M. Consnl at Kobe; a Common Fox (Cams padtes) from 
Rumla, presented by Mr. J. W. Ouchterlony ; a Long-nosed 
Crocodile (Crocedius cataphractrs) from West Afmca, presented 
by Mr, H., T. Cooper ; ak a (Macropis rufus); 
born in the Gardens, 
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THE Geprajkical Magasins, No. 1, ApriL—Such is the title 
of the successor to Ocen S, Which a ‘‘ Notice” informs 
i erp rad Mr. CR, CB, F.R.S., 
“having taken editorship of the mo iia 
issued under ow prope. We certainly prefer 


to that of its predecessor, the 
and business-like ; it has made 


a is on *‘The Basin of the Helmund,” which 


udes all the stresims that flow down into the great lake or 
wart the line of advance from the 


region 

ae i teresting arcom o! the Rusian Staff- 
ete Prahevalski’s Travels 

Captain Prahevalski ‘‘ has acquired cat values tdci: 


Pa AEA a: load. af light cn fie qeomiobr T, 
a o on the geography, zool 

and botany of lls end, Northem Tube” “This “te 
succeed an “The lg /ip eer Department 
of the ty,” 2 bref history of most important 
Gepirtmeat of te service, and a sketch of its labours. 


somo valuable hmts as to how the 
aoei Might bs Mis Boe Coen thea, tS te 
Government would only be x little more wisely bberal An 
article on the Islend of Hormus, by Lieut. A. W. Stiffe, gives 
ai account af to resent State of tho inland aud of tha remains 
of its ancient grandeur. We can only name the other original 


ry 
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Makeamer for Kandari, an unexplored 
where he hopes to secure pedane of e great Ancan ante- 
ope (Anoa depressicornis) ; ‘Geographical Progress in India in 
1873 ;” and “ the Productmof West Africa,” by M. W. Robinson, 
There are, bemdes the usual Reviews, Correspondence, Proceed- 
ings of Societies, &c. 

Bulletin de |’ Academies Royale de Begrque, No. a, atl 
—The principal paper in this number is one by 
M J in which i is ought to show that ‘‘ the frequency 
of variatons of the colours of stars in scintillation us generally in 
relation with the constitution of thel light, according to spectral 
analysis.” The anthor’s observations em two distinct 
—one from Oct. 1870 to end of March 1871 (47 nights of o ~ 
tion), and the other from Juno to Dec. 1873 (19 nights). After 
referring to Secchrs three types of star-spectra, he grres a table 
of the stars observed, indicating the type of spectrum, the scm- 
tillations observed in a second at 60° zemith distance, the mze, 
&c Itis found (1) that the stars scintillating most belong to the 
first type, or those with iour spectral lines, while the stars show- 

weak scintillation are generally in the third group or type of 
Ddbulous þands and dark limes; (2) that tho a e, 86 (scin- 
tilations per second), of the first type exceeds iderably that 
of the third, which is 56. The average of the second group (the 
ctra resembling that of the sun) us 69, and thus termediate, 
ough a little nearer that of the third ; (3) while somo stars 
little differing in size resemble each other in mmerical im- 
tensities of scintillation (especially in the first type), no marked 
connection appears between the frequency of santllation and the 
order of size of the stars; the last two et even eae 
mean sires, though their scintillations differ considerably. o 
average santillations of the three types aro n p ion of the 
numbers 14, 11, and 9, The author points out how his researches 
not only confirm M. Dnfour’s law the red stars scintillate 
less than the white ones, but affords an explanation of it The 
more frequent scintillation of the white stars is due to the fact, 
that, with equal distance of the observer, the total seperation of the 
colowed bundles of rays, dispe:sed by the atmosphere, and which 
have emanated from a white star, is greater than in the case of a 
red star; the ongina) miya of tho white = ue ee 
and more exposed to undergo frequent fntercep pas- 
sage of aenal waves.—M. d’Omalins d’Halloy contributes a 
note on the Devonian system, and MM. Quetelet and Terby 
| se of auroræ; boreales observed in January and 
ebruary. 

Zatschrift der Ocsterreichischen Gesellschaft Fie M it, 
March 1.—Th#& number opens with the con oa ee of a 
paper by M. M in orographic meteorology. author 
adduces evidence irom hygrometric phenomena, thet the per- 
manent equatorial ascending-current {orms the transition of the 
polar, into the returning anti-polar, current ; he also a 
new classification of clouds, according to ascent or descent. 
Some are furnished, in a note, as to the climate in 
southern parts of Europe— Gibraltar, Tanfe, and San Francirco: 
and M. Jelmek translates a paper by Mr, Ki of Canada, 

of the most table: ent of thermometers in 
determining the temperature of the air. 

March 15.—The beneficial effect of Alpine health-resorts has 
been attributed to the greater abundance of ozone in the moun- 
tam air, Dr. Haller here communicated the result of observa- 
tionson the subject m July 1872 and 1873, made at Furch 
Bad, in the Alps, at a height of 1,179 metres. Com date 
obtained at the meteorological central observatory of Vienna 
(194 metres), it appears, that ın the bright and wam aly of 18 
the ozone-contents of the sir at Fusch Bad were considerably 
greater ; by might about 2°3, and by day 2°6. In July of 1872, 
which was cold and ramy, the average of orone was by night 
somewhat less (0-6) at Fusch Bad than at Vienna ; by day, how- 
ever, it was 2° greater. It seemed likely that, on further ascent, 
an increase of ozone would be met with, but after climbmg to 
23,000 metres, there was no marked difference.—This paper is 
followed by an account of M Poey’s recent observations (reich 
Academy), on the relation between sun-spots and cyclones in the 
Antilles —From a study of met ical phenomena at St. 
Louis, Dr. Wislizenus finds that the electricity of the atmosphere 
shows a three-fold periodicity, daily, yearly, and secular (or 
cycHcal). Asto the second, the quantity of posittre APA ra 


zegon of S.E. Celebes, 


increases in the colder months, reaches its maximum in January, 
and diminishes with increase of temperatiré to a minimum 
July. The cyclical periodicity is probably one of ten years.— 
Among other subjects treated ın number are the formation 
of rain-stations in Bohemia, the inadequacy of the czonometer 
at present in use, the decrease of water in spnngs, rivers, and 
streams, 


Gasella Chimica ItaHona, Fasc. I ell. 1874. ‘These num- 
bers contain the following papers :—Studies in Toxological 
Chemistry. I. Search for solanine in cases of poisonmg. I. 
Extraction of the alkaloids from the viscera, and search for 
nicotine, brucine, and strychnine. IL Detection of hydrocyanic 
acid in cases of poisoning, by Prof. F. Selm.—Old and new 
Reactions of ordinary Phenol, by E. Pallaci.—A pioduct of con- 
densation of Oxalic Aldehyde, by H. Schiff. The substance 
obtained is formed according to the equation 6C,H,0O,+0,0= 
CusH,,0,5-—Action of Amides upon the Phenols, by Dr. J. 
Guaresch. The author hes the following reactions :— 
paracresol and benzamide, methyl sahcylate and benzamide, and 
ethyl salicylate and benzamide.— Concer theaction of Sulphur 
upon Calcrum Carbonate, by Peof. A. — Redaction ,of 
Suver Chloride by means of Sodium Hydrosulphite, by G. 
Scurati Manfoni. The chloride 1 ieduced accoiding to the 

tion NagSO,+2 l=aAg+2NaCl+SQ,.—On the Ex- 
anaon, BF Hoel ‘sa ar, by G. Pima Upca the ‘Reactions è 
ot Phenol, by G. Tesca-Lanm. The remainder of these num- 
bers ıs principally devoted to abstracts from forägn journals, 
There 1s also a completo translation of Piof Clerk-Maxwell’s 
lecture on molecules, which has already appeared in our columns. 


Sour nal de Physique, March —This number commences with 
a paper by M. Bertrand, in which severnl known theorems re- 
latmg to static electricity are demonstrated in a new and simple 
manner, which reduces them to a common principle.—M. Chau- 
tard describes an improvement on Mayer’s acoustic pyrometer. 
—M, Lespianlt calls attention to a new method proposed by M. 
Galle for estimating the height of the corona of aurora borealis. 
Asapplied to the auror of Fe 1872, it gave 56 g - 
phical miles (or 415 kilometres) for the absolute height’ The 
agreement between 1esults obtamed from four different stations 
appears to confirm the principle on which M., Galle’s method is 
based. — An ingenious mode of sending signals in oppoaslte direc- 
tions smultaneously, in a telegraphic apparatus of compressed 
air, is described by M. Deprex—M.“Gripon gives an account of 
some experiments made with a ee ae referring to move- 
ment of cords or wires connected with jt, vibration of wires in 
liquids, movement of liquid in a tube ed by fork, &c.— 

e further note a useful summary, by M. Viole, of MM. 
Favre and Valson’s recent researches in crystalline dissociation, 
and an account of Prof, Tyndall’s investigation as to acoustic 
transparency and opacity of the atmosphere. 


Reale Istiteete Lombarde di Scienze e Lettere. Rendiconti : 
t Te aie iv, —In ne pee a the continuation of 
Prof. broso’s researches on an netry and physi m 
of cnminals. The results arrived at, from as etende Nte 
observation, are worthy of study. Among other things, the 
author concludes that criminals have, in general, a greater stature 
and weight, more ample chest, and darker hair than the normal ; 
that tary artery nag ie Of ubim itocepaai 3 to 51) double 
the normal ; that the index of the cranium tends to the brachi- 
cephalic, especially in assassms ; that there is frequent cranial 
asymmetry ; that, tested by the dynamometer, crupmals show 
less force than the normal, but greater than Innatics ; that, more 
often than m sane poopie the eyes are chestnut or dark, and the 
hair ıs thick and (especially m murderers); that mecen- 
diaries, and, still more, thieves, have very often the ins grey, and 
always a stature, weight, muscular force, and cranial capaci 
less than assasains or bomicides. In concluding his paper, Prof. 
Lombroso remarks that prognathism, abundance and curliness of 
hair, scarcity of beard, frequent dark colour of skin, oxycepha- 
lus, obliquity of the smaliness of cranium, development of 
jaws, retiring foreh sue of ear, similarity of the two 
sexes, and scant muscular jorce, are points of resemblance be- 
tween the E crmmel and the Austral or Mongolian man. 
—Dr. Polli traces the recent progress of the doctrine of zymotic 
disease, and of the treatment of it with sulphunsed i 
Figures are giren which show tha y increased ction of 

phite of magnesia and sulphite of soda by certain chemical 
works in Italy, for medicinal alone, within the last ten 
years. —MM, Birrorero and Mantredi contribate a note in patho- 
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anetomy, On the of. M hall equal the thrust the pefallel unit of area at every 

logia] of Ants forms the subject of a communl- point 3 ( (2) that the cs ness ahali vary th ach canoe’ 

cation from Prof. Maggi, who has been studying the habits of area under shall be proportional to thé 

Fa Lat.—M. Teseori furnishes a geometrical de- ee Uh aes ie es lide Gee eas. 

monstration of the error of ons given in many treatises | mical use of building of character, for thé 
to deviation of the plane of oscillation of the | maximum stretch is least when the stress is 


on 
—In the department of and political sci 
Peek -Tn the department of moral, and pal oe 


Archives da Science, Physiques et Naturales, March 1¢—This 
- number commences with a resumed of 


brea and exceed thet of the KL 
to 

E slneree (0 ths hy pothedla of ppots belag by scorial 

relies fom, of the — 


Hauer, whose name it bears, The ony 
by Heidenhain from 1850 tll. 186 teptetents at least 
tent sence ba? miér cman iio a age | Sa 
number of eminent accompanied 
detailed explanations, © futther note a +dumd of some recent 
ob ial. a E dexcibed 
o an ki are 
hgh yk uae bee 
to 
stigmine the active principle ile Ein n at and atropine, 
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‘What is tlib probable ertor {th assertthg that © of all the balls 
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li, sat is the “probablo birot” of EY and È in terms of 


the moduli c and c'of X and Y respéctively? M. J. W. L. 
= the author’s 
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Son sith, tha zeal cases, 
prone ths drm ad obeying tae ol i 
and in the j 

tien fede ay ad 


Curves.—A paper by 
the Inversion of an Anchor-ring, was taken 


as read. Some of the given in the paper have been 
already given by (Quart. Journ. Math, vol. ix.) where 
3 views of four species of cyclides are giyen, 


eae Society, Ae at Sar Timen, ian, in the 


the boiling at Furnas, St. a Move cot thas 
neighbourhood, H. N. M —Note on the fe 

communication, by .—Notes on some col- 
lections made at Furnas, by M. Archer. The diatoms belong 
to species of most frequent occurrence in fresh water, and appear 
to be in no way affected by the high temperature. The other 
Alge are yc species, several of them British, be- 
longing to the S*perogyra, yng, Mecarius, Bulbochate (Edo. 


otes on 


Challenger, Feb.-May 18 Berkeley.—Note 
on plants collected at St. ae ey 

only aerial t found on the island was a Chlerscoccys. 

meration ot the / collected by Mr. Mossley at ‘St “Paul's 
Rock, Dr. G —Notes on ts oo. at For 
nefdo 5 


Chomical Society, Apcil 16—Prof. Odling, F.R.S., pros. 
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in the chair.—Dr. A. W. Tilden read o E elasticity by remon of the inertia ot moton: I this érpläni- 
wand the Nitrosyl Chlorides Ho fnda that vies tas Gee oe ought a cae the wind 


gases evolved on gently heating aqua are into con- 
centrated sulphune acid, a product is obtained which, at a low 


tem deposits of nitrosyl sulphate, NOHSO,. 
Both these crystals, and liquid producing them, when mixed 
with sodimm cherie and geii heated, evolve 1 chloride 
NOCI, an orange-yellow gas, which may be 

red liquid at — BC 
tain the dichloride NOC], which Guy Lussac supposed to exist, 
a solution of chlorine in the 


Caj at Oi, by C. R, A Wri 

cajeputol, C,,H,,0, bo at 176°—179°C., ob- 

tained from ofl of cajepat, comb wih artis qecine the 

compound C,,H,,BrzO. On, heating this it splits up into 
e Cit acid, and water. §2. Action of 

entasulphitie of osphorus on Terpenes and their Derivatives, 


terpene and the latter 

penlarulphide on the 

terpene. This was shown really to be the cage by treating tees 

terpene from oil of turpentine and hesperedeno the penta- 
sulphide, when cymene was formed in both cases, 

Anthro gical Institute, April 14.—Prof. Busk, F.R- S., 

ent, in the chair,.—Mr. John Brent exhibited and described 

a senes of flint implements 


of the Barbu tribe, on a sheet of rough of large 

des falinlighout Gro inches Kitare and ted with 
thread. Tho letter contained a preyer that the lish might 
fight among themselves and return to the coast, an 


to stay the British on their approach by throwing down 
the fetish, and that his would probebly cost hm his life.— 
Capt. S. P. Oliver, R.A, contributed a series of papers On the 
Non-historic Stone Relics of the Mediterranean. The sencs 
comprised full accounts, with ample illustrations, af the Torre 
dei E Malta ; Tumuli near Smyrna ; Dolmen-mounds of 
oe Seta. Seinn Nuraggls; and the Sepolture de is 
Gigantes of Sardinia. 


Meteorological Society, April ae R J. Mann, 
sident, in the chffir—On the Climate of Patras, Greece, by Her. 
H. A. Boys. eet casas elisa aaa eanle coy 
ya end relaxing seldom dlsigrectai A 
often very damp, being indeed drier by a ood deni than y 
part of Eng —Remarks on the Atlantic Hurricane of August 
20 to 24, 1873, by W. R. Birt.—On the Meteorology of Decem- 
ber in the southernmost part of the Southern Indian Ocean, by 
Robert H. Scott, F.R.S. This paper has been p for the 

of givmg information on the climate Kerguelen 
Bild to those tlemen who are oat to observe the 
Tranmt of Venus in December next, Diurnal Vanations 
of the Barometer, by J. K. Laughton. Whilst it has long been 
ee eee ana the opie, Balas 
unfailing regularity, i within tropics, cause 
this recunience is yet unknown; and though it has been attri- 
buted to the different temperature and humidity at different 
times of the day, such lanation is far from satisfactory, for 
the maxima occur at the times of mean tem and 
humidity without regard to the direction of the change, and the 
minima occur indifferently at the times of both est and least 
temperature and humidity. It seems that an exp on 1s rather 
to be found in the inertia of the atmosphere, which in the first 
instance permits its elastic force to be increased by a rapidly 
ieee ee ee eo clne i aie ca 
suffi y to allow it to enlarge its volume in due proportion, 
but when thet inertia of rest is overcome, then the inertia of 
motion 


tho air, which gives it motion, 
and each way in excess of what is due to the decrease or Increase 


towards east in the moming and towards west in the evening ; 
and this tendency does seem to be shown in the very few pu 
lished observations which permit a comparison to be made. 
Further observations, as confirming or disproving the proposed 
theory, are much to be desired. 

Victoya Philosophical Institute, April 13,—Mr. Edmund 
W. Goese, of the Britsh Museum, read a paper On the Ethical 
Condition of the Early Scandinavian Peoples, in-which he illas- 
trated the peculiar features of the civilisation of Scandinavia in 
pagan times, and showed in what salient points that civilisation 
ered from the spontaneous developments of morality in other 
cultivated heathen races—the Elder or Poetic Edda of Sæmund 
Sigfussen being taken as the text. 


MANCHESTER 

Literary and Philosophical Society, March 24.—Rev. 
William Gaskell, vice-president, in the chaxr.—On some of the 
Perplexities which the Art and Architecture of the Present are 
for the Historians and Aptiquanians of the Future, by 

the Rev. Brooke Herford.—A Few Observahons on Coal, bye 
E. W. Binney, V.P., F.R.S. From his observations the author 
was led to conclude that soft or cherry coal was chiefly composed 
of the bark, cellular tissue, and vascular cylinders of coal plants 


much the same composition, 
proportion of berk in it. That splint coal had a nearly mmilar 
composition, but with s great excess of macr That 
cannel coal, especially that ylelding a brown streak, was formed 
of the remains of different of plants with a great excess 
of microspores, which hed long been macerated in water. These 
conclusions were arrived at merely as to the compomton of the 
different kinds of coal. No doubt each seam would be mate- 
ally effected by the nature of the roof, whether tho latter was 
an open sandstone or a close and air-tight black shale or blue 
bund, for the former would allow the free escape of gaseous mat- 
ter, and the latter would prevent its escape. It is well known 

character of the roof has a deal to do with the quality af 


thet the 
oT i w Ban F.RS., vice-presid 
7—E W. Bi , F.RS., vice-president, in the 
chair.—The chairman exhibited to the meetmg some portion 
cast-rron roof from the Salford Station of the Lan- 
Yorkshire Railway, which after having been 
up for a period of four years was so much corroded and damaged 
that it had to be taken down. He attributed the effects to sul- 
phniie acid aad soot arining for ape pad ean ne coe ased 
the locomotives pasing under it, aided by the action of steam 
and vibration —On the Action of Nascent Hydrogen or Iron, by 


oric, salph or other acid which 
evolves h its acton on the metal, on b i 
gives off bubbles of from the surfaco of the fracture, It 
pabatgqueatly.cceaced. t0 the" eulher that these bubbles 
might be produced by subjecting the metal to the action 
of nascent h: for some time, and without the ald of acd 
atall To test eae eae wira, O7” diami 
respectively with copper duc plates of a battery of 50 
Dania Cls and imnes them in a vemel of Mancheir 
toon s prater at gee -of one Inca apart On closing the 
current, bubbles of hydrogen were giren off from the wire con- 
nected with the zinc, but none from the wire connected with the 
co , the liberated at the e formi 
oxide of Iron maich in 12 hours form gies aR E 
bottom of the vessel. After 24 hours the surface of the wire 
connected with the zinc was unchanged, but on mottening the 
fracture bubbles were given off abundantly just as if it had 
ummerséd in acid. other wire, on. thie contrary, fhongh 
much oxidised and eaten away, did not give off bubbles when 
broken. A variety of expenments were made in the same way 
with similar results. The author concludes that if the oxidation 
of the surface of iron be as a rule accom by thea ion 


of nascent h into the interior of the iron, then the dimi- 
mution of and toughness consequent on thu will affect 
iron ships, t h cables, and other structures in which iron is 
largely used which are constantly immersed In water. 


EDINBURGH 
Geological Society, March 13.—Mr, Andrew Taylor ex- 
hibited a specimen of coal converted by e 1ecent explosion in 
å : 
e 


Ges 





hort. papari, on An 
on (i) An anges of in New South 

recently discovered at Waitata, New pal 
Mr. Peach stated that, in the course of preparifg , these 
sections, he had made a discovery which may yet prore to be of 
somo servic», in tha. Elne Aris, Tiz, that tho pounded. dust of 
such shale ab this, an enormous bed of occurs in New 


Zealand, yields a colouring material closely resembling sepia, a 
costly substance. 


A 16,—Mr. David Milne F.G.S., president, 
o chaw.—The first was by Dr. Ramsay H 
Traquair, Keeper of the Natural collection in the 


VIENNA 
Geological Institute, Jen 7 (anniversary . The 
Director, Fr. v. Hauer, read the noual report, w states, 


Urban Schloenbach. The annnal interest of this sum be 
to officers or friends of the Institute, to enable 
to travel*in foreign countries to 


Galina ; the Devonian fauna of Moravia ; the carboniferous 
flora of Ostran-Orlau-Karwin, of 8 -Schwadowitz, of 
Kladno-Schlan, of Swina, of Stradonitx, of Radnitz and its 
environs, of the Pilsen basin, of the Rossitz basin, the flore 
and the fauna of the old ied in 


Scrrrtho: Suxiata * 
Austria, Moravia, and Bo- | Socretim-anp Acanor 
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a Lancashire pit into, and even in some parts | hemia; the cretaceous flora of Moravia and Bohemia 

. bi On the | of in and P Wiles tel 
pe sca ot bn he Gs the coal- poe and cn at e pean láborätory, , moro than 


194 sheets. The progress of the pubhcations ap very mtis- 
factory : besides the the Minerals- 
gische and the Fe four sheets of the 
M ” were viz, Val. V., No. 4, On a Fosil 
Saurlan from Lesina, 2 Prof. A. Kornhuber ; 
No. 5, On the Cephalopods of the Gomu beds of the north- 
eastern writh 9 plates by Dr. A. Redlenbacher ; No. 6, 
Fama of of Aspidoceras with 13 plates, 
Has ater Pe aap Fauna of the 
mEn Tein of Vn 
on the wae tt lanations by Th, Fuchs, and a 
Ge EA e AN the “One exited by the Institute at the 
i yar hua’ bees che of M. ae 
Important the com v. s 
geological map of the Austro-Hungarian empire, printed mm 
colours on tho sale of T5 the last four sheets of which 
were last urther communications were made 


a Coal, in the Mino Henne cae ee 
Nedeljkovic, Sanidin-Trachytes Syrmia 
aa UE Remains of Ursus ws from a cavern near 
Wildalps, Upper Syyria; D Dr. G. Stacho, On the Fauna of the 
in Istria ; Dr. C. Doslter, On somo 
ae tan ie tay eae 


GoTTINGEN 
Royal Society of Sciences, Jan. 3.—M. Wielen com- 
municated tho results of an examination of Greek 
ps 
logical collections in Athens, Corinth, and cara E 
presented a paper on tho Theseion and the Hephsistelon in 
Athens, 
Riga 
Society of Naturalists, Nov. 5, 1873.—M. Russwurm fur- 
nished: some so NE 73 


Sea and neighbouring paris, 18,000 animais, 
fe es Caspi Sor, 109; ee a orti 000 R. 
The Russians (unlike the Finns, &c.) do not flesh of 


seals, but throw it away. The various mat wi as also 

the mode of capture, were described. pos Be 

Nov. Pigg pelt ath an account of d now oficial maj 

of Russia, just completed at St. P eM. Teich com 

ye Hunley top eee really geil te scent in butterflies ;- 
thinks are greatly guided by the sense of smell, which ~ 

has Tts seat in the feelers, 
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“~ THE FRENCH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE i 


Association Française pour PAvancement des Sciences, 
eee Rendus de la 1 Session, 1872. Bordeaux. 
(Paris, 1873.) 
i eae the first volume of the yet young French So- 
ciety’s Proceedings, does it infinite credit. Itisa 
handsome, beautifully printed volume of 1,330 pages, 
containing upwards of 200 papers, addresses, and lec- 
tures on a wide variety of subjects connected with 
Science, pure or applied. The volume is also well illus- 
trated, some of the plates appended being coloured, a 
feature which we think the British Association would do 
well to imitate ın its “ Proceedings.” 

The French Association, as our readers no doubt 

know, made a very auspicious start, the number of mem- 
bers amounting to somewhere about 800. There are two 
classes of members—ist, membres fondatenrs, who sub- 
scribe one or more shares of the capital of the Associa- 
tion, a share amounting to 500 francs; there are about 
250 members of this class, some of whom have subscribed 
several shares, among the latter being a considerable 
number of railway and other public companies: and, 
ordinary members, paying an annual subscription of 
20 francs, or a life-subscription of 200 francs; the names 
of about 50 life-members are in this volume. After an 
existence of scarcely three months, the Association pos- 
sessed a capital of nearly 140,000 francs, and an annual 
revenue of more than 16,000 francs. 

The French Association is modelled pretty closely 
after the older British one, its aim' being, according 
to the rules, “to promote by every means in its power 
the progress and diffusion of the sciences from, the 
double point of view of the perfection of pure theory and 
of the develo t of their practical applications.” 
These ends it proposes to accomplish by means of meet- 
ings, lectures, publications, and donations of instruments 
or money to persons engaged in scientific researches, It 
appeals for help to all those “who believe that the culti- 
yation of Science is necessary to the greatness and the 
prosperity of the country.” 

The Association is divided into four Groups, and each 
group into several sections ; the Groups are—I. The!Ma- 
thematical Sciences; 2. Physical and Chemical Sciences; 
3. Natural Sciences ; 4. Economic Sciences. The French 
Association devotes more attention to the practical ap- 
plication of scientific principles than does the British 
one; the 1st Group, for example, including Sections of 
Navigation and of Civil and Military Engineering | the 
3rd Group including the Medical Sciences, and the 4th 
Group Agriculture. This arrdngement may at p 
have some advantages in France, where there are pro 
fewer special Associations than there are in this c 
and because, until the Association gets itself firmly « 
blished, it may be advisable to appeal to as many cla) 
of supporters as possible: but we are inclined to bel jeve 
that it will by and by find that it will serve the caus's of 
Science more effectually by confining its attention to |the 
pure sciences. 

VoL. -No 335 5 ° 
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In points of administrative detail, the French follows 
very closely the British Association. One of its rules 
ordains that each year the capital fund be increased by 
20 per cent. of its revenue. If it prospers in the future as 
it has done hitherto, we have no doubt that it will soon 
havea very large sum at its disposal. 

As we noticed pretty fully the proceedings of the Asso- 
ciation at the time of its meeting at Bordeaux in Septem- 
ber 1872, it is unnecessary to notice in detail the papers 
contained in the volume before us. There will be found 
in its pages the names of many of the most prominent 
men of Science in France, and a few belonging to foreign 
countries, among the latter being Sir Benjamin Brodie 
and Dr. Gladstone. Two of the published lectures have 
been published in NATURE tm extenso—that of M. Janssen 
on the Eclipse of December 12,1871, and that of M. P. 
Broca on the Troglodytes of the Vérére. 

M. de Quatrefages, the first President, in bis eloquent 
and powerful opening address, speaks very highly, and 
we would fain hope with justice, of the work which has 
been done by the British Association. “ Thanks to it,” 
he says, “a part of the population has been reformed. 
The sons of those fox-hunters, who, as a relief from their 
rude pastimes, only knew of joys equally violent and 
material, are now botanists, geologista, physicists, and 
archeologists.” 

The President’s impressive words as to the sphere of 
Science at the present day are well worth quoting :-— 
“ Science is at present everywhere ; she is becoming more 
and more the sovereign of the world. What industry can 
dispense with the aid of mechanics, and is there any in- 
dustry which would wish to be bound to the progress 
already realised by that Science? Is there one which 
would despise the help of Chemistry? What physician, 
worthy of the name, would consent to dispense with 
physiology, that complex science, daughter of chemistry ? 
with physics and with mechanics, any more than with 
anatomy? What enlightened agriculturist does not un- 
derstand that the problems of culture and of production 
are essentially questions of zoology, botany, geology, and 
chemistry? And im this great city (Bordeaux), one of 
the queens of universal commerce, what merchant will 
deny the importance of geography? Science is as indis- 
pensable to the military man as to the manufacturer, the 
physician, the agriculturist. Certainly I am far from 
denying the part which in war will always fall to courage, 
to inspiration. But inspiration must be enlightened by 
study; bravery must be furnished with arms equal to 
those of the enemy. Revive in imagination Renaud de 
Montauban or the Roland of legend ; place them upon 
Bayard or Frontin; cover them with their enchanted 
armour, and dart them against a simple mechanic mounted 
upon his locomotive. ‘You all know what will be the 
result of the shock: coursers and paladins wil be 
brayed.” 

It will be remembered that the first meeting of the 
French Association took place while the country was yet 
sore with the humiliation inflicted upon it by Germany ; 
and very naturally the address of the President, as well 
as the addresses of many others who spoke, took their 
tone, to some extent, from this condition of affairs. Still 
the character of these addresses, though intensely patri- 
otic, is perfectly healthy, the various speakers showing 


e DD 


` 


~ 


that they possessed a clear perception of the most effectual 
means of raising and advancing their fallen country ; 
` they read aright the lessons of the recent war, and 
declared that Science alone, in its widest acceptance, 
' could be the saviour and elevator of France. And, in- 
` deed, there is the greatest hope of a country that has 
produced men, and that in so great numbers, capable of 


doing the work the results of which are chronicled in the. 


handsome volume before’ us; for we are persuaded that 
this first volume of the French Association’s Proceedings 
will compare favourably with any single volume of the Pro- 
ceedings ofthe British Association. The meeting last year 
at Lyons‘fully bore out the promise of the first meeting, 
and we have no doubt that this year’s meeting at Lille will 
‘be at least equally successful. Let the members of the 
Association only do all in their power to keep up its high 
e character and carry outefaithfully its declared objects, and 
* the beneficial resylts of its establishment bath to Science 
and to France will, ere long, be evident. Asit i is, partly no 
doabt owing to the work of the Association, Science since 
the conclusion of the Franco-Prussian war has taken 


immense strides th France; everything taken into con- |’ 


- sideration, the amount of scientific activity which has 


recently been developed in that country is very won- |- 


detful, and calculated to call forth the gratitude of the 
friends of science and humanity, 





, NORTA AMERICAN BIRDS 
A History of North American Birds. By S.F. Baird, 
T. M. Brewer, and R. Ridgway. Vols. i. ii. and iii, Land 
Birds. (Little, Brown and Co., 1874.) 
HE. ornithologists of the United States appear to be 
not less active than those of this country at the pre- 
sent moment. , Whidst here we have Gould’s “ Birds of 
Great Britain,” Dresser’s “ Birds of Europe,” and Newton’s 
. new edition of “ Yarrell,” all appearing at the same pime, 
so in America Coues’s “Key” and Coopers “ Birds of 
California” are quickly followed by the present important 
work on the whole of the North American Omis. For 
this undertaking Prof. Baird, the well-known Assistant- 
Secretary of the Smithsonian Institution, hak obtained 
the assistance of two-very efficient coadjutors, Dr. T. M. 
Brewer, of Boston, and Mr. Ridgway, already well known 
for his accurate work in ornithology. 
The object of the present work, which aims at a wider 
grasp than any of its predecessors, is to give an account 


.. of what is known of the birds, not of the United States 


only, but of the whole of the Continent of North America 
north of the Mexican boundary. Greenland is included 
on the one side, and the newly acquired United States 
termtory of Alaska-on the other, so that many European 
and Asiatic forms, which have been lately discovered in 
these two countries, are now for the first time added to the 
American list, 
The materials upon aich this undertaking is pnn- 
- cipally based consist of-the very extensive collections of 
_ birds from every part of the New World, in the Smith- 
sonian Museum at Washington. The numerous expe- 
- ditions for exploration and- survey sent out of recent 
years by the Government of the United States into nearly 
every portion of their, enormous western domain have 
- been invariably accompanied by one or more collectors 


_ whose contributions have all been deposited in the 
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`i of the Smithsonian Institution. But besides their 
ions these investigating naturalists have reaped a 
harvest of facts concerning the life-history of the ` 
ures they have collected, and have deposited their 
and journals also in the Smithsonian- Archives” 
From these manuscripts, particularly from the notes of the 
` Mr. Robert Kennicott, Who made most extensive ` 
ions in Western America and in the most northérn 
on of the Hudsons Bay Territory, many of the most 
n facts recorded inthe present work have been 
aval 3 
The special value of the researches of Mr. Kennicott 
and his fellow-workers in the north-west lies in the fact 
a large number of the rapacious birds and water- 
fowl of North America resort in summer to these thinly-~ 
populated districts for the purpose of breeding. Their 
banis not having been previously invaded, much novel 
inf on on the nesting habits of the members of these 
| groups is for the first time published in this work. 
ides Messrs. Baird, Ridgway, and Brewer, whose 
appear on the title-page, we are informed in the 
p that two other well-known American naturalists 
have contributed to the present work—Prof. Gill having 
ed a portion of the introduction, and Dr. Coues 
the] tables of the orders and families. - 
lor work is profusely illustrated by woodcuts, besides 
ntaining a series of illustrations of the heads of all the 
a ies, drawn upon separate plates. The woodcuts con- 
the outlines of the principal characters of every 
embracing the shape of the bill as seen from above 
and from the side, the comparative lengths of. the wing 
and tail feathers, and the outline of the tarsus and toes; 
reduced but well-executed and highly-character-, 
istic whole figures of many of the species. . 
e tendency of the American ornithologists ọf late 
has been rather to unduly augment the ‘number 
ies by raising slight local variations in form and 
to specific rank. In the present work rather 
the opposite tendency is manifested, and we are not sure -5 
it is not in some instances carrie® too far. For in- 
stahce, the whole of the Purple Martins, of the genus 
Er ENS, recently divided by Prof. Baird into seven or eight 
ies, are now treated of as one; and the different 
ies of Redpole Linnets of Dr. Coues are again 
ced to their primitive number. As, however, the dis 
tive characters, such as they are, are invariably stated 
with accuracy and precision, it does not really make 
difference whether the forms are actually classed as 
ies or varieties. 
e three volumes of this elaborate work now before 
tain the whole of the Land Birds. A’ fourth volume, 
y to be issued-and to be devoted to the Water 
, will complete the undertaking. There can “be no 
b as will be at once apparent to anyone who consults 
work, that it if of a most complete and exhaustive 
ctér, and that it will fully sustain the well-known re- 
tion of Prof. Baird and his fellow-labourers. 
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OUR BOOK SHELF 
Common Insects. ans A. S. Packard, jun. (Natura- 
list’s Agency, Salem, . 
this fully no se ener Packard, the 
r of the excellent and much Targen “ Guide to the 
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Study of Insects,” gives a short and popular account of 
araoe generally, by taking a series of types from 
amon e best-known North American insects, and 
describing them in detail We should have liked to 
find some of the descriptions rather more explicit, as they 
might have been, without any alteration in the size of the 
volume, if some of the illustrations had not been s0 fre- 
quently repeated. In a work like Euclid there is no doubt 
considerable advantage in having the figures so placed 
that it is not necessary to turn over the pages in referring 
to them, especially when it has to be by boys ; but 
when space is short and the subject of such general 
interest, we cannot help feeling that their repetition, three 
times in more than a single instance, 1s quite uncalled 
for, The authors own work at the development of 
Insecta, which he has published in the “ Memoirs of the 
Peabody Academy of Science,” enables him to take a 
larger view of his subject than that held by most. This 
is particularly indicated in the very suggestive chapter 
entitled “ Hints on the An of Insects,” in which the 
researches of Ganin, Lub Brauer, Haeckel, and 
‘Muller are all brought to bear on such questions as the 
relation of the Zoca form of the embryonic Crustacean to 
the similarly undeveloped and generalised, here termed 
Lefins, form of Insecta, in which the configuration is 
ovate, the head is large, bearing from two to four pairs 
of mouth-organs resembling legs, and the thorax is 
merged with the abdomen ; this general embryonic form 
characterising the larvæ of the Arachnida, the pyeepe 
and the true Insects. The elaborate observations of the 
first-named of these authors on the development of 
Platygaster error, an ichneumon parasite, in the authors 
mind tend to confirm the theory held by him that the 
ancestry of all the Insects, including the Arachnids and 
Myriapods, should be traced directly to the worms. We 
recommend this small book to all interested in the pro- 
gress of this branch of invertebrate zoology. 


The Transactions of the erii of Science of St. Louis, 
vol 11, No. 7. (St. Louis, U.S., 1873.) 


THIS volume contains a journal of the proceedings of the 
Society from March 1868 to January 1873, and a few 
papers in extenso. The latter are :—Notes on the Genus 
Yncca, by G. Englemann; On the new Genus in the 
- Lepidopterous Family Tineida, with Remarks on the 
Fertilisation of the Yucca; and Supplementary Notes on 
Pronuba yucca&ila, by C. V. Riley; Descriptions of 
North American Hymenoptera, by B. D. Walsh ; Atmo- 
spheric Electricity, by Dr. A. Wislizenns, being the yearly 
report of atmospheric electricity, temperature, and 
humidity, from observations made at St. Louis; Cata- 
. logues of Earthquakes for 1871, by R. Hayes; and On 
the Occurrence of Iron Ores in Missouri, by J. R. Gage. 
Mr. Hayes, on the basis of the recorded quakes from 
1739 to 1842 has found that the “largest maxima 
occurred in the years of the heliocentric conjunction and 
opposition of epte and Saturn, with but three excep- 


tions, and in these cases the increase b in those 
ears, but the maximum was not reached the follow- 
ing year.” He that “these planets induce 


electric currents which cal? tato action those forces to 
which the causes of seismic phenomena are usually 
ascribed.” 








LETTERS TO THE EDITOR 


[The Editor dees not hold kisnself responsible for opsnions expressed 
by kis correspondents, No motice 15 taken of anonymous 
commusications, | 


Herbert Spencer and à rieri Axioms 


Mr. HERBERT Spencer (vol ix. p. 461) has ‘‘ended what 
he has to say on the vexed question of the origin of physical 
axioms” by laying down-— 





(1) That “the perceptions and inferences of the physicist 
cannot stand without sreoncetdions which are the products of 
simpler experiences than those yidded by conscionsly-made experi- 
ments.” 


(2) That “the preconception which immediately concerns us 
is the exact itative relation between cause effect.” 

(3) That “1f definite quantitative relations between causes and 
effects be assumed à priori, the Second Law of Motion is an 
ummediat® corollary. 

By speaking of it as an “ immet als corodlary,” I presume that 
Mr. Spencer means that Newton’s Second Law of Motion is the 
proposition obtained by substi for the eral term, 
cause, the particular term, Jores, and for 
the potea term, tohon generated ; 
Mr. cer, this law simply asserts ‘‘a definite 
lation between a force and the motion generated that force.” 
Bat EFi Me Rew ena relation ee by Newton 1s not 
only definite, but is the jal ion o portionality ; 
so that, if the law is an ae ra Gi oe rf 
sumption, the assumption must be that ‘“‘the exact quantitative 
relation between canse and effect is that of direct proportionality,” 
or m more familiar words, that ‘effects are proportional to thei? 
causes.” P this is what Mr. Spencer meant to assert, At 
any rate let us admit it as a definite bams for reasoning, and en- 
deavour to deduce some consequences from it. ° 

‘The cause of a stone falling when left to itself is its weight ; 
but ‘the greater the cause, the er the effect,’ therefore the 
greater the of the stone the more quickly will {t fall, and 

us of two stones let fall from the same height, tho heavier will 
reach the ground sooner than the other.” Somathiäg of this 
kind, ıt may be presumed, was the argument of Aristotle and his 
followers before the age of Galileo : and how on d priori princi- 
ples is it to be ? Of course it is disposed of at once by 
the mmple observahon that the same force does not produce the 
samo motion in different masses: but independently of some 
such observation or experiment, it seems to me impossible to 
deny thut it may d¢ truc, though even an à priori philosopher 
might show that, as other alternatives are conceivable, It is not 
necessarily true, Asa matter of historical fact, Galileo refuted 
it once for all by the “consciousiy-made experiment” of letting 
tiro sitions weights fall simultaneously from the leaning tower 
of Pisa. 

But it may be said that the above argument is hardly ‘‘dsf- 
wifey quantitative.” Let us then exfnine Newton’s Second 
Law of Motion as an ‘‘immediate corollary” of our d priori 
assumption. Here the cease is “the motive force impressed,” 
and the effect ‘‘ the alteration of motion.” But then the question 
anses—how are the quantities of this cause and effect to be 
measured? Newton carefully defines quantity of motlon as pro- 
portional to sass and oronty jointly ; that ıs, he measures it by 
momentum. From another point of view it would have been 
correct to measure quantity of motion by Aiafic energy or wit 
va, that is, as proportional to mass and the syware of the 
velocity jon. urther the ‘‘ alteration of motion” might be 

either with respect to a given time or to a given space. 
Newton implies the former, and consequently the explicit state- 
ment of his second law {s that ‘‘ the momeu/nw generated iw a 
given time by an impressed force is proportional to that force.” 
ubstitute for this ‘* the momentum generated in moving through 
a given space,” or “the Arnetic energy generated in a given time,” 
and the law becomes untrue, ubstitute “the kwei energy 
generated in moving through a given space,” and wo have a law 
which is true, but not that which Newton asserted as his recond 
law. Now among these four altenatives how is our d priori 
philosopher to decide? He mht perhaps analyse them further 
and show that some of them are in tent with the others, 
and I beheve he t reduce the questions to be decided to 
still simpler ones; but I fail to see (im common, I believe, with 
everyone who has thoroughly the fandamental principles 
of raiona: mechanics) how, without recourse to consciously-made 
observations or experiments, he could arrive at a certain conclu- 
slon. ? 

May we not say t ea tiat these groat d geiert priid what- 
ever value they may have ın a “System of Philosop y are of 
little avail in any speczal science, and that the “axioms” of such 
science, however much may involve these principles, are nat 
mere “immediate corollaries” therefrom ? 


If not intrudmg too much on your space, I am tempted to 
ly to Mr. Spencer s great principle of the ‘‘Persistence of 
Hoses”? tha sama toda treatment as I 


have applied above to 
the principle that ‘‘effects are proportional to their causes.” 
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of the most important in the history of Science, Force, 
in Mr. Spencer’s use of the term, includes numerous species of 


~- and physicist would protest against the inclusion under one term 


of magnitudes of such different kinds as statical force and energy, 
or the work done by such a force ; but not to dwell on this, Í 
believe that Mr. Spencer would acknowledge as one of 


„his species, that which (in my view) is alome y 
` Force, namely, such as can be measired in terms of the weight of 


verse is constant? If so, itis untrue: for, to take a simple 
Hiner ation, if weight bo supported, fire by a singlo string and 
then by two strings not vertical, the tensions are erent 
in the two cases, and there is no valence between those 
which disappear, and those which are seat gg paming irom 

asrectwons 


| qpe to the other, If not, weenust take account of 


of our forces, and then, ifit mean anything, it to be but 
the pasa of Newton's Thid lan that ‘ and reac‘ion 
are equal contrary” in :—*' The algebraleal sum of 
all the forces throngtout the universe is persistently zero.” To 
every mathematician, at any rate, this assertion and the assertion 
that ‘‘the sum of the energies of all kinds throughout the 


“ -universe remains persistently of the same definite numerical 


amount” are assertions of facts of such different orders, that to 
class them t is ratber to introduce confusion of thought 


than to a grand general principle. 
I have offered the above remarks becanse it appears to me only 


tinse principles, are. in. al cenna] tc 
over much they 


had been in some instances modified in its tone. 
The Park, Harrow, April 20 Ropert B. HAYWARD 


I THIN« it is positively due, pot only to the writer of the now 
famous article in the Brask Yy Review, but to Newton's 
memory and to Sclence that the correspondence which 
thas been going on should not seem to terminate as a drawn 

at any rate in the opinion of some bystanders, who may 
their antecedents be presumed competent to judga. 

That Mr, Spencer will ever be convinced is, I sup hope- 
less ; I at any rate am not going to fey to conginiee blei. Bat I 
can assure the Brith Quarterly Reviewer that he has my very 
deepest pathy ın his argument wifh an antagonist who is at 
Grice so ebls aimäster of fence as Mr: Spenort; and yet is so in- 
tensely unmathematical, it would seem, as to pass from ‘‘exact 
quanntative relation” to “ o ;” or as to talk of the 
effect of a force, without how the effect is to be measured, 


without feeling the slightest : 
Nor does it seem Mr. Frankland, in NATURE, rol ix, 
484, is quite-justified in his conclusion that the truth lies 
oa ths two oppailta views: And his own view is in fact 
entrely coincident with the Reviewer's, except, perhaps, ona 
point which is not relevant to the controversy, viz, how far the 
experimental proof of the so-called physical axioms is com- 


Will it comfort the Reviewer if I tell him some of my own 
? De ae ; andon the 
First Principles” came to the sad conclusion 


fresh light seemed to be thrown on them. 
more critically, and doubted whether Spencer was quite correct. 
I read it in, and concluded that he was wrong in his 
ysics- mathematics. I ought to add that I too was, 

the Reviewer, A SENIOR WRANGLER 


i 


. Lagexx so fally with the chief contents of Mr. Frankland’s 
letter (vol. ix. p. 484), that I wish to call his attention to one 

point ın which his letter seems to mo calculated to mislead. 
He-says, “the pure emplricists argue that becanse certain ob- 
served results colndde the results of calculation, therefore 
the assumptions on which the calculation was based must be 
true. Now without doubt the desenstretive character of this 
i e 

+ 


inferenco vanishes entirely uñòder Mr. Spencer's searching 
criticism. But it seems to me that a Aged ity remains,” 


any other sense than that there is a ‘‘high probability” of its 
trath. T cannot refer to a better exponent of our views on this 


peat nee sus eet cr ike 


proposition can exist, when in point of fact they are specially 


characteristic of such a proof. 
of your readers who 


have examined Mr. S *s in- 
of the second law of motion, in his last 


Those 
fetter to ATURE (vok te- pi 461), aill not secre my not imme- 


diately answering . 2 
THe AUTHOR OF THE ARTICLE IN THR BRITISH 


letter to any difficulty in so doing. 
QUARTERLY REVIEW 





Lakes with two Outfalls 


In Natur, vol. ix, p. 485, Mr. Christio e 


i 


begins 
“í to correct a mistake as toe matter of fact :” ‘‘ Loch-na- 


Davie, Arran, has Are outlets, as is correctly represented in the 
Ordnance map ;” and he ends his letter : ‘‘ I think Colonel Green- 
Teod angkt at rag have made himself acquainted with the 


j 
: 


TE 
ii 


of 


F 


-water 
in 


„E 
pai 


E 
F 
a 


the 
outlet is - 
have the pleasure to communicate with Mr. Thelwall 


map. . 
the liberty to enclose to you the new Inch Ordnance 


which my letter in voL ix p. 441 referred. 


to 
sce that as ‘‘a matter of fact” the map does net give 
outlets, but only ane. 
need not ask for your valuable space in reference to Mr, 
own “matters of fact,” since my views with reference 
printed in the Atheneum of July 22, 1865, He will 


not only “ walked up the north stream 
Glen Catacol and Glen Deven, 


by Glen Sannox over the water- 


a 
Also that I have ed the whole of this little pool 


walking it, bere- ithout being 
A ra wine a ae south ea. wi ere 
to 


GEORGE Gremrwoop 


_[The Ordnance map forwarded to us by Colonel Greenwood 
gives only ono outlet to Loch-na-Davle.—Ep.] 

As this subject appears to me to possem an iffterest apart from 
the issues hitherto question, I trast you will allow me a little 


lake exhibiting ıt hes about two mules inland 


named Stor Lake; its length—nearly parallel to the ia ka 
fjord—is about seven miles, its greatest breadth about two. 


many oe it presents a Joass different to what we 


with in Britain, Instead of occupying a single 
it consists of a chain of minor basins srung along 


an axis of depression (probably a pre-exis valley), and 
of which it is the cup-like enlargement. The form of Stor Lake 


is irregular, with long arms or creeks extended (o to its 
axis) into the mouths of the In sach it 
sik e T ar ne ere ie effluent waters should 


pronta mors ee tice Cenacle and in Stor Laks sichi 
the case. 


One stream is discharged from one of the compo- 


nent basins, nearly at right hati to the lako’s 


` 


` 
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progressive attenuation, and is not marked -on any published 


= es ily ge ge vcadcn ara neatly at APE anglen to csch atker 
when discharged ; another instance, however, seems to be fur- 
nished in a neighbouring loch, Gron Lake, in which they are 
collateral, Kreftung’s map (1868) represents the loch as bifur- 
cating at its north-east end, of the inlets giving rise toa 
stream ; they seem about two mules apart, are marked by lines 
of about equal thickness, and flow nearly parallel to the Trond- 
jhem fjord near Mosvigen. 

T believe that instances of a hke nature with these are by no 
means rare in Norway. I know at least one lake near Trond- 
jhem, which at a former period seems to have had a double out- 
fall, and many others in which, were the existing outlet dammed 
by a moraine twenty to fifty feet high, the water wonld fmd one 
or several elsewhere. 

I have indeed noted several instances of lakes with two out- 
falls upon Prof. Munch’s large map of Norway (1845), but fan- 
ing to discover any confirmation in other maps, and 
in other respects unreliable upon matters of such detail, I 
can assign no value to them. 

It would be a fact of curious significance, as bearing upon 
Prof. Ramsay's theory of the glacal origin of lakes, uf most 
authenticated instances of lakes with several outfalls could be 
referred to districts which have been traversed by a continuous 
sheet of glacier ice. When glaciers were confined within valley 
boundarles, as in Britem, their force was of necessity concen- 
trated along lines, but upon level tracts or plateaux they 
were free to scoop wherever circumstances favoured erosion. 
Should it prove Norway, North America, and Lapland 

ive us the majonty of lakes with several outfall, no other 
cory can explain the fact. 

St. James's Park, S.W. 


Trees “Pierced” by other Trees 


COLONEL GRErAWOOD 0- ainen (NATURI, vol E, p. 
to Mr. J. J. Murphy encourages me to men a 
esi! phenomenon which I witnessed in 1865, but have 
scarcely ever mentioned before for fear of being disbelieved. I 
was standing on the bank of the little river Evenlode, in Ox- 
fordshire, looking at an old pollard willow trunk about six feet 
high, when I observedin the decayed wood of the tree an ht 
aort of staff resembling a dark-coloured old school ruler, of 
about that sze, I knocked away some of the touchwood above 
and below, and found my ruler lengthened each way. At the 
point where it would naturally issue at the top, I found a small 
tmg of undoubted ash, of which the leaves were fully expanded, 
sprouting up among the branches of willow. Upon cl away 
a little more rotten wood I laid bare another ruler, like 


Huon MILLER 





the first, appeared to ] enu rard to the top of the trunk and 
down toghe , but there was no second twig of ash 
above. The ‘‘rulers” were h where they were totally 
enclosed by the willow, and put forth little threadhke 


rootlets. But the part which I found exposed to the am was 
smoother and looked like a true branch, but was darker than the 
umal colour of ash. I afterwards drew the propmetor’s atten- 
tion to the tree, but he could not suggest any explanation. I 
daresay it is there and in the same condition to this day; if 
anyone wished it, I could easily describe where it might be 
found. One explanation I have had offered is, that an ash-seed 
had fallen down a deep crack in the willow. But there was no 
sign of such a crack—no crack-like cavity—one of the ‘‘rulers” 
bemg totally and closely enveloped with the rotten wood, and the 
other very nearly so. er it would have been posmble for 
an ash-seed to in a crack which must have been at 
least four feet deep and probably much deeper, and was at 
the top only and was ceriamly no larger than the shoot w it 
formed, 1s a question J must leave to botanists. Another ex- 
planation was, that as ash-roots travel fora connderable distance 
underground, ıt was possible that two such roots, finding suitable 

bulum in the rotten tnmk of the willow, had turned upwards. 
Bat this also I must leave to men of science, and notably to 


Col. Greenwood. T. 3. 








PROF. TAIT ON “CRAM” 


N Wednesday, the 22nd inst, at the ceremony of 
ping the Graduates in Arts of Edinburgh Uni- 
versity, Prof. Tait gave an address in which he touched 


findmg it- 


on various subjects of Academical interest. On the 
subject of “ Cram” he spoke as follows :— 

Itis a mere common-place to say that examination, 
or, as I have elsewhere ed it, artificial selection is, as 
too often conducted, about the most imperfect of human 
institutions ; and that in too many cases it is not only 
misleading, but directly destructive, especially when 
proper precautions are not taken to annihilate absolutely 
the chances of a candidate who is merely crammed, not 
in any sense educated. Not long I saw an advertise- 
ment to the effect :—‘ History in an hour, by a Cambridge 
Coach, How much must this author have thought of the 
ability of the examiners before whom his readers were to 
appear? ‘There is one, but so far as I can see, only one, 
way of entirely extirpating cram as a system, it may be 
costly—well, let the candidates bear the expense, if the 
country (which will be ultimately the gainer) should 
refuse. Take your candidates, when fully primed for exa- 
mination, and send them off to sea~without books, with- 
out even pen and ink; attend assiduously to their 
physical health, but let their m&nds lie fallow. Continue this 
treatment for a few months, and then turn them suddenly 
into the Ex&mination Hall, Even six months would not 
be wasted in such a process if it really enabled uso cure 
the grand inherent defect of all modern examinations. It 
is amusing to think what an outcry would be everywhere 
raised if there were a possibility of such a scheme being 
actually tried—say in Civil Service Examinations. But 
the certainty of such an outcry, under the conditions 
sup is of itself a complete proof of the utter abomi- 
nation of the crammi . I shall probably be told, 
Dy op inaea of the present methods, that I know nothing 

ut them, that I am prejudiced, bigoted, and what not. 
; of those whose ‘ craft is 
in ’—and it is preserved for all time in the historic 
words, ‘ Thou wert altogether born in sin, and dost thou 
teach us?’ I venture now to state, without the least fear 
of contradiction, a proposition which (whether new or 
not) I consider to be of inestimable value to the country 
at large :—Wherever the examiners are not in great part 
the teachers also, there will cram to a great extent super- 
sede education. I need make®no comment on this, 
beyond calling your particular attentionto the definite 
article which twice occurs in the sentence, and which 
gives it its peculiar value, 

“I said, n my former address [eight years ago], that 
‘coaching’ seems quite natural to all who are engaged 
in it, and, in particular, that it did so to myself more than 
twenty years ago. This shows that it is possible that 
preset eno to the results of the profound specula- 
tions of Riemann, Helmholtz, and others, may hold in 
the moral if not in the physical universe, It is pro- 
bably new to most of my audience to hear that very 
great authorities are as yet in doubt whether the proper- 
ties of space itself are the same in different localities; 
whether, in short, in our rapid flight through space, we 
may not be insensibly getting into a region, our existence 
in which will involve a gradual change of form, in order 
that our physical substance may continue to fit the vary- 
ing circumstances of our position. Assume that some- 
thing like this holds in the world of mind, and you see at 
once how the same man may, while residing in Edin- 
burgh, honestly denounce certain methods as wholly per- 
nicious which a few years’ residence in Cambridge may 
invest in his eyes with a perfection more than human. Í 
do not say that this is an explanation ; but the analogy 
is at least worthy of remark; and I leave further discus- 
sion of it to my old fnend Mr, Todhunter, who, living in 
the middle of that singular region, tells me he thoroughly 
agrees with me in my mam arguments against examina- 
tions, and then soundly rates me for my mode of pro- 
pounding them.” 

After advocating the restoration of the B.A. degree to 
Edinburgh University, Prof. Tait spoke in forcible terms 


That, of course, is the natural 


502 


NATURE: 


[April 30, 1874 





against the centralisation of our various Universities, 
Licensing Boards, &c, “with its inevitable acolyte cram.” 
He ilustrated in an original and striking way what he 
thinks would be the inevitable result of centralisation, b 
referring to the dead and motionless uniformity whic 
. must be the result of the degradation of energy. Prof. 
Tait drew a ludicrous yet melancholy picture of what 
would be the results of universal uniformity in the social 
world. . 

“ The application of these ideas,” he said, “to political 
and social questions, among which of course comes Uni- 
versity centralisation, is not far to seek. What would the 
world of men be without what we may call ‘social 
entropy’? Everyone would then be his own farmer, 
baker, butcher, brewer, banker, boot-black, &c.—all 
would be at the same dead level—no oe help from 

+ one to his neighbour, even if it could be required ; no 
distribution of tasks, and therefore (in every department) 
that endless waste which is inevitable in operations con- 
ducted on a petty scale. No possibility of that mutual 


reliance and assistance whéch forms the friendships we 


. délight in, none of that variety which is the real charm of 
life—no idea which would not simultaneously*strike every 
unit of the race—no news, no books—nothing but same- 

*ness | None of the pleasure of being able to assist 
struggling worth, none of gratitude for generous aid. Nay, 
we might pursue it further. No difference of temper, cha- 
racter, tendencies, age, sex—a state lower than the lowest 
known in vegetation ; but heie the end must come, Or, 
to take a somewhat different point of view (though the 
basis is absolutely the same, for oscillation imples en- 
tropy), what if everything were always at its average 
value? Never absolutely either fair or rainy weather, 
clear or cloudy, calm or stormy, hot or cold; but a d 
average. Never either absolutely day or night; no 
tides, no seasons ; men never either absolutely awake nor 
absolutely asleep—continually in a semi-leth state— 
half happy, half discontented ; half playful, serious— 
neither running, walking, standing, sitting, nor lying, but 
a tual ave No catastrophes such as a birth, a 
maniacs, or a death—no distinction between man and 
man—nothing of that vafiety which is the law of nature. 
Eternal, hideous, intolerable sameness, by necessity devoid 
of all capacity for action: the human race turned into a 
set of Nurnberg toy-solders, all cast in the same ee 
of the same base material, and all similarly bedan 
from the same glaring paint-pots, and moving on the 
same lazy-tongs with the same relative velocities. No 
one to advise you in a difficulty, no dhe in whose superior 
strength of mind or body you could confide ; nothing 
around you except what you feel must be but the image 
of yourself (as you will early have learned introepectrvely 
to look at it}—mean, sordid, and grovelung! No one 
whom you can resp none to trust—all, like yourself, 
vile and despicable | Here I would gladly say—‘ Enough 
of such horrors, and quit the disgusting theme. But, un- 
fortunately, the application has still to come. It will be 


found very inent to many things which have been of 
late evolved from the innermost consciousness of state- 
craft, and hauled, with altogether inexplicable delight, by 


what seemed (till lately) to be at least a numerical majority 
of the representatives of our coun en.” 

Prof. Tait then referred to the late Prof. Forbes and 
the recent discussion concerning his character and work 
For what, Prof. Tait has to say on this subject we must 
refer our readers to his address, which is printed in full 
in the Scotsman of the ani inst, He then spoke 
of the scheme for extending Edinburgh University, and 
the facilities which would thereby be acquired for teach- 
ing Science practically, as it ought to be taught, and thus 
tend to extinguish’ “paper-science,” a term which “ con- 
veys to all who are cally scientific men an impression of 
the most unutterable contempt.” In conclusion, Prof. 
‘Tait referred to the difficulties attending the work of his 





own class, that of “ Natural Philosophy,” arising from the 
want of adequate means. He hopes to be ale at least, 
to put the Natural Philosopby Department in Edinburgh 
University on a proper footing for his successor. 





THE SOIREE OF THE ROYAL SOCIETY 


OY Wednesday, April 22, the first soirée of the Royal 

Society since their removal into their new apart- 
ments was given by the President, Dr. Hooker, and came 
off with the test éclat. There was a remarkably good 
display of scientific apparatus, and we think that the inter- 
dependence of theman of Science and of the manufacturer 
of instruments is at no time better exemplified than on 
occasions like the present. The a ents devoted to 
the purposes of exhibition were thronged by the most 
eminent in the various branches of Science—it might have 
been said with reason that a considerable fraction of the 
nation’s mind had centred for the time being in the rooms 
at Burlington House. Notas an unhealthy sign either 
did we d the presence of Archbishop Manning and 
the attention shown towards that divine by scientific men 
of the very opposite poles of thought. 

Of the objects of interest displayed in the six rooms de- 

voted to this purpose we can here only give details of the 
more prominent. In the first room maps and photo- 
graphs were exhibited by the Royal Geographical Society ; 
also some splendid pieces glass-work by Messrs. 
Chance, consisting of a dioptric fixed light (4th order) 
with nine prisms and six rings of lenses in four panels, a 
segment of a dioptric totally reflecting mirror pro- 
posed by Mr. Thomas Stevenson, C.E., a dioptric holo- 
phote desi by the same engineer, and a lJamp-burner 
designed Mr. J. N. Douglass, C.E., with six con- 
centric wicks. burner can be used either for colza 
oil or for petroleum. The President exhibited also in this 
room some interesting objects, from the Kew Museum, 
Amongst these we noticed some fossil copal gums from 
Zanzibar, carved cocoa-nut shells from the Fij: Islands, a 
vase e from the ash of Mognilea utilis, mixed with clay, 
from Paid, and different chemical and medical products 
from species of Eucalyptus. 
, In the second room Mr, Crookes exhibited his ex- 
periments showing the attraction and repulsion accom- 
panying radiation. The pendulum described by Mr. 
Crookes in his communication to the Society was exhi- 
bited under various forms, and the iments excited 
the liveliest interest. Here also Dr. C. J. B. Willams 
exhibited some new ear-trum and Messrs. Whitehouse 
and Latimer Clark an electrical recorder for registering 
tıme, speed, distance, and number of passengers inside 
and out in tram-cars and omnibuses. This information 
is registered in four parallel columns in red ink on long 
strips of paper, by automatic pens.—Mr. Vernon Heath ex- 
hibited some autotype landscapes, and the president some 
Tappa dresses from Fiji, which reminded us strongly of 
the ornaments placed in our fire-stoves during the summer. 
Here also we were shown a microscope by Messrs. 
Powell and Lealand, with a yy immersion objective 
and the eternal Podura scale. 

In the third room, the Entrance Saloon, were some 
exquisitely coloured drawings of the flora of Brazil, and 
landscapes by Miss North ; likewise some coloured draw- 
ings of New Zealand birds, exhibited by Dr. W. Lawry 
Buller. The pair of new Paradise Birds collected by 


“Signor D’Abertis* in New Guinea, promised by Dr. 


S , was not exhibited. 

In the fourth room, the Reading Room, Dr. Tyndall ex- 
hibited the an (already described in our columns) 
for showing the stoppage of sound by a non-homogeneous 
mixture of air and vapours, and also experiments illus- 


* Seo NATTER, YOL YUL p. 305. 
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trating Savart’s observations on the action of sound on 
a jet of water. Dr. J. H. Gladstone exhibited some pho- 
tographs of fluorescent substances. Bottles containing 
fluorescent liquids, such as zesculin or quinine pega wee 
appear in the photographs nearly as black as a bottle 
filled with ink ; similarly, labels written with such liquids, 
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although the characters are ordinarly invisible to the | 


eye, show up their designs when photographed. In this 
room were to be seen alfo ponpa of the Naples 
Aquarium, exhibited by Mr. W. A. Lloyd, and one of Dr. 


Dohm’s Zoological Station at Naples, lent by Mr. Dar- ; 


win ; likewise some lithographed plates of recent Forami- 
nifera from the Abrolhos Bank, exhibited by Profs. W. 
K. Parker and Rupert Jones. Mr. J. Norman Lockyer 
exhibited a series of photographs of metallic and solar 
ee enlarged by Messrs, Negretti and Zambra from 
photographs taken by his new method of comparing 
spectra by means of a perforated shutter sliding in front 
of the slit of the spectrosco In this room the new 
sextant devised by Capt. J. E. Davis was exhibited. 
This instrument, which will be found particularly useful 


i 
l 


M 


The plan for rendering buildings fireproof consists 1 
laying on water-pipes between the walls and floors cf th 
building, these pipes being self-acting by means of “uaibie 
metal plugs or electri communications The list- 
named model is an application of the ordinary goveinor 
balls, which are connected with the shaft, and by a system 
of levers, with an index, which moves up a graduited 
scale. A double-action spectroscope with a divided 
object-gigss, made Grubb, of Dublin, was shown and 
il i by parr this instrument is intende l 
its owner to to a large atorial for the 
doseivation of stellar spectra. Asat oer noticuabh 
things in this room we may mention the Megohm, one 
million British Association units, by Messrs. Elhott 
Brothers ; Mr. George Barnard’s highly artistic water- 
colour drawings and the copies of sacred Icons of thx 
Greek Church in Russia, and photegraphs by Mr. John 
Leighton. Col. Stuart Wortley’s photographs from hfe 
me high examples of art, and the up of hving cord» 
(Astrardes caliıcula) from the Bay of Naples, exhibited by 
the Crystal Palace Aquarium @ompany, attracted Iu 1 





in night observations, permits the taking of a series of ! numbers of admirers by their beauty. At ro o'clock Dr’ 


observations without reading 


off each observation ; this , R, Norris, of Birmingham, exhibited in the meetinz-rvuom 


being accomplished by the adaptation of a micrometer | experiments to illustrate a form of contractive energy 


movement to the tangent-screw, and the application of 
indicators to the arc of the instrument. Mr. Tribe 
here exhibited some specimens of metals (palladium, 
copper, &c.) which had become agglomerated ın a most 
remarkable manner by hydrogenisation ; under ordinary 
circumstances the metals shown existed in the form of 
fine powders, but, as soon as charged with hydrogen, 
become agglomerated. 

The fifth room, or Principal Library, is by far the largest 
apartment of the suite. Mr. C. V. Walkers electrical 
apparatus for carrying out the “block system,” or “space 
intervals,” between trains on the South-Eastern Railway, 
was here displayed. Messrs. Tisley and Spiller exhibited 
their compound pendulum apparatus in action, and distri- 
buted cards with the exquisite curves described upon 
them. This firm exhibited also the beautiful triple com- 
bination pea E prism belonging to Mr. Spottis- 
woode, Mr. E. B. Tylor's ingenious apparatus for illus- 
trating refraction (already described in these columns) 
was exhibited in this room.* We observed also some 
splendid gold crystals exhibited by Mr. W. C. Roberts, 
Chemist to the Mint; Mr. W. H. Barlow's “ Logograph, 
a recording instrument for showing the pneumatic action 
accompanying fhe exercise of the human voice; and a 
pair of gyrostals exhibited by Prof. Sir William Thomson. 
Messrs. Negretti and Zambra exhibited their ingenious 
thermometer for recording dcep-sea and atmospheric 
temperatures, already described in NATURE. Mr. John 
Browning exhibited a good collection of apparatus. Mr. 
G. P. B:dder’s micrometer, a most ingenious device 
for observing the transit of very faint stars, in which the 
spider lines, capable of the usual micrometer movements, 
are illuminated by a side light, and are reflected into the 
eye-piece by a mirror, thus ap ing bright upon a dark 

ound, and by interposing coloured glasses between the 
amp and the spider lines can be coloured at pleasure. 
Sir Charles Wheatstone’s new photometer is well worthy 
of notice : the screen slides along the divided scale and 
its motion causes the increased overlapping of two sliding 
wedges of neutral-tint glass. The light is looked at 
directly through a hole in the screen, and the latter 
moved along the scale till the light just ceases to be 
visible. We noticed also a muicro-spectroscope of very 
good defininon, showing the absorption spectrum of 
cantharides, Mr. Apps exhibited a model and diagram 
of a fireproof building, and a model of an improved 
apparatus for indicating the speed of revolving shafts, 
both being the inventions of Sir David Salomons. 

* We should recommend lecturers using this to see that the 


‘wood ıs well seasoned ; the one exhibited soon ceased to act satufactonly, 
owing to the warping of the board. 


which displays itself in various substances. Among other 
things the Doctor showed that the statement that india- 
rubber contracts by heat is incorrect ; this substance, it 
is true, contracts in the direction of its length, but it ex- 
pands in breadth at the same time, thus resembling the 
so-called contraction of muscular fibre. 

In soirées of this kind experiments illustrative of new 
chemical discoveries are generally “conspicuous by their 
absence.” This surely cannot be due to the fact that the 
science does not permit of public demonstration ; it anse< 
rather from the “ m P? nature of the materials employed 
by chemists, thus precluding the introduction of chemicals 
into such rooms as are devoted by the Society to their 
gatherings. Weare of opinion that in not fitting up and 
adding to their now noble apartments a laboratory, an 
oneal has been made which may be regretted in the 

ture, 


THE LECTURES AT THE ZOOLOGICAL 
SOCIETYS GARDENS 
Il. 


N the second and third of his lectures On the Geo sta- 
hical Distribution of the Mammalia, delivered on 

the Tuesday and Friday of last week, Mr. Sclater de- 
scribed in detail the ranges of the different order. ot 
terrestrial mammals ; and to avoid unnccessary repetition, 
employed the well-known system of division of the earth’ 
surface, pro d before the Linnean Society in 1857, from 
a study cf the bird class, according to which th.re are 
six regions—(1) The Palearctic, including Europe, Afiica 
north of the Atlas Mountains,and Northern Asu “z 
The Ethiopian, including all Africa south of the Atlis 
Mountains, and the southern part of Arabia. ‘3° Tae 


| Zuđian, including Asia south of the Himalayas, Soutbern 


China, and the Indian Archipelago. (4) The Arotralan 
’ 


. including Australasia. (5) The Nearctic, including North 


America down to the centre of Mexico; and (6, The 
Neotropical, including South and Central America. The 
following is a summary of his remarks. 

Among the monkeys the anthropoid apes inhabit ejua- 
torial Africa, where he gorilla and chimpanzee are fou id ; 
Sumatra and Borneo are the home of the orang outang ; 
while the eastern portion of India, Burmah, and the Indian 
Archipelago constitute the habitat of the various species 
of gibbon. The catarrhine monkeys, including the grcen 
monkeys (Cercopithecs), and the macaques inhabit Africa 
and India respectively; the latter, however, extending 
into Africa north of the Sahara, as far as Apes Hill and 
the Rock of Gibraltar. The platyrrhine mo among 


* 
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mosets, are found in the Neotropical region, except in'its 
southern and western The lemurs are mostly con- 
fined to the island of Madagascar, some few inhabiting 


Eastern India, and two forms. occurring in Western, tloned in the above remarks, and that the dog whi 
# i 


Africa. : io 
Among the large order of the Carnivora the Hon is a 


denizen of the forests of the Ethiopian region, and spreads 
nightly beyond it into India. The ti ia band in the 
Indian region, and spreads up into and Central 
Asia, where’ its coat becomes coarser in texture. The 
leopard is distributed over the districts of the lion and 
tiger ; it is also found in Borneo and Ceylon, whilst th 
lynx occurs in the Neartic and Palearctic regions. Th 
are cosmopolitan, though it is donbtfal whether th 

single form of Australia has not been introduced HA man 
in early times. The bears inhabit the G the 
Nearctic, and the Indian regions, being also found in the 
Andes of Peru. 

Among the odd-toed, or Perissodactylate U 
ghe horses and asses af strictly Old-World forms, the 
exact place of origin of the former being ungertain, The 
asses are spread over the Indian and Ethiopian regions. 
The fapir is very aberrant in its distribution, one spim 
appearing onlyin Sumatra and the Malay Peninsula, w 
in the northern portion of South America and Central 
America three others occur. The rhinoceroses are from 


' the Indian ‘and Ethiopian regions only, the Asiatic species 


all being now or having lately been exhibited in the Zoo- 
logical Gardens. Those from Africa 


are less egtly 
known, only two species having been e a er- 
mined, j 


Among the even-toed, or Artiodactylate Ungulates, ‘the 


camels are very war in their habitats, the Llamas of 
the-Andes and. the camels of Africa, Arabia, and part of 
Russian ‘Asia being the only known forms; those from the 


last-named locality being the only known wild true camels 


of the present day. The giraffe is purely Ethiopian, The 
bison a North America represents the oxen of the Indian 
region, which in Africa and Arabia are in measure 


replaced the antelopes; so varied in form and size. 
e Cervides are not found in the Ethiopian nor Aus- 
tralian regions, The hippopotamus inhabits all the large 
rivers of Africa, the er les being found in and 
about Liberia. Of the Swine-tamily the peccaries are the 
representatives in the Neotropical region, whilst the 
uaint Wart-Hog and Red River Hog are exclusively 
can, 7 
.- The hyrax, or coney of Scripture, whose zoological 


` position is so uncertain, is found in Arabia and parts of 


“St. Domingo; the, gil 


Africa only. 
There are only two species of elephant known, the Indian 


being from the Indian region, and the African from the 


Ethiopian. In very recent times they abounded in 
Siberia, and earlier stil in many other parts of the 
world. 

The Neotropical region abounds in iar Edentate 
animals, as the armadillos, sloths, and ant-esters. The 
scaly anteaters or Pangolins, and the ant-bears or 
‘Orycteropus, are found, former in India and Africa, 
the latter in Africa only, 

Among the penny Pee peculiar Solenodon inhabits 

d mole, South Africa; the 
; and the Tupaias, the Malay 
districts. e 


Among the Rodentia the porcupines, divided into two 
well-distin sub-families, i it, one the Old and 
the other the New World. The Neotropical region, how- 
ever, is the head-quarters of the Hystrictda ; the capybara, 


Tenrec, 


“together with the agus, and numerous other forms 


chilla and viscacha. The beaver abounds in the 


being from that ty. There are also found the 
chin 
Nearctic region, and used to do so in Europe, till the 
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which are the spider monkeys, the howlers, and the mar- baak of population bas almost exterminated it. The 
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ee rabbits have a wider distribution, as have also 
e squirrels. . 


It will be noticed that Australia has been men- 
is 
spoken of in connection with it is not known certainly to 
be indigenous. This is because the mammalian fauna is 
almost entirely represented by animals of the Marsupi 


Van Dieas land, Among Marsupialia the group of 
opossums is only found in the Neotropical region, extend- 
ing quite through Mexico into the United States. | , 
arte Monotremata, including only the duck-bill- or 
ornithorhynchus and the echidna, are confined to New 
South Wales and Tasmania. - 


(To be continued) ` 





THE FLUCTUATIONS OP THE AMERICAN 
LAKES AND THE DEVELOPMENT OF 


SUN-SPOTS 
Ț X the course of an investi ion, undertaken in my 

capacity as Geologist to the B.N.A. Boundary Com- 
mission, as to late changes of level in the Lake of the 
Moos ATE on the accuracy of certain former sur- 
veys, 1 found it desirable to tabulate the better-known 
fluctuations of the great lakes fora series of years as a 
term of comparison, The observations of secular change 
in Lake Erie are the most complete, and these, when 
plotted out to scale, showed a series of well-marked un- 
dulations which suggested the possibility of a connection 
with the eleven-yearly period of sun-spot maxima. A 
ihe bean with Mr. Carrington’s diagram of the latter 
co ed this idea, and as [ do not remember to have 
seen these phenomena connected previously, I have been 
induced to draw out the reduction of both curves here 
pred and the table of the height of water in the 


The changes of level affecting the great lakes are 
classed as follows by Colonel Whittlesey, who has given 
much attention to the subject :— 

I. General rise and extendin h a period of 
many years, which may be called thé “ S Variation.” 

2. Annual rise and tall within certain limits, the period 
of which is completed in about twelve months, 

3. A sudden, frequent, but irregular movement varying 
from a few inches to several feet. This is of two kinds, 
one due to obvious causes, such as winds and storms ; 
another, described as a slow pendulum-like oscillation, has 
been somewhat fully discussed by Whitdesey in a paper 
read before the American Association at its last meeting, 
and is due probably to barometric changes in the super- 
incumbent atmosphere. 3 

The first class is the only one directly included in the 
present inquiry. 

I.— Table of Great Lakes.—In Mr. Lockyers new work 
on Solar Physics, chap. xxvL, entitled “ The Meteorology 
of the Future,” exhibits oak ESS of periods of 
soiar energy, as denoted by the outburst of sum opel 
with the maximum periods of rainfall and cyclones, an 
for the southern hemisphere, by a discussion of his own 
and Mr. Meldrum’s results. In the table (p. 505) I have 
arran the more accurate numerical o ions of 
the height of the lakes from registers kept for the last 
few y in a method similar to that there adopted. 

Prof. gston’s observations of Lake Ontario were 
taken at Toronto, and measured upward from an arbi- 
trary mark. They extend from the year 1854 to 
include the minimum periods of 1856 and.1867, and the 
maximum: of 1860. Taking the mean annual level for 


NN 


1869, and - 


“ 


ags 
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each minimum and maximum epochal year 
year on each side of it, as is done by Mr. Meldrum, and 
deducing a mean from each of three tri-yearly periods, 
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‘the agreement is close between the solar penods and 


those of fluctuation in the lakes. 

The remainigg observations are those of the U.S. Lake 
Survey, and mclude only one iod each of maximum 
and minimum in solar spots. The measurements of the 
U.S. Survey are reckoned downwards from a mark repre- 
senting the high water of 1838 in each of the lakes, but 
in the table here given they have been reduced so as to 
read upwards from an arbitrary line chosen 4 feet below 
that datum, They are thus rendered more intelligible 
and made to agree in sense with Prof. Kingston’s 
measurements. 

The result is the same in each of the lakes, only differ- 
ing in amount by a few inches. A mean deduced from 
the U.S. Lake Survey observations in Lakes Superior, 
Michigan, Erie, and Ontario, gives a difference between 
the surrounding the maximum of 1860 and the 
minimum of 1867 of 14°64 inches in favour of the 
former. 

2. Diagram of Ctesrves.—The curve representing the 
fluctuation of Lake Erie from 1788 to 1857 inclusive is 
constructed on a careful discussion of the evidence col- 
lected by Col. Whittlesey and given by him most fully in 
the “Smithsonian Contributions to Knowledge” for 
1860. 

From 1788 to 1814 there are no accurate measurements 
to any well-recognised datum line, and I therefore give 
below the measurements and approximations on which 
the general curve for these years has been constructed 
The description of the fluctuation of the lake will be seen 
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, and one | in many cases to apply with verbal accuracy to the sun: 


spot curve. 
a ;: By tradition derived fom. the cary, 
; according to some as as I 
ut this is Goutal =e 5 
“1796. By the first emigrants and surveyors reported 
as very low—5 feet below 1838. 
“ 1797. Rising rapidly. 


“179% Water continues to rise, but 3 feet below June 
1838. . 

z 1800, Vi igh ; old roads flooded. 

* igor S i 


“ 1802, Very low ; reported by old settlers as lower than 


797. 

“ 1806. Very low ; reported by old settlers as lower than 
I180o1—2, and declining regularly to 1809—10 when it 
tached a level by many considered as low as that of 
1819. 

“1811. Rise of 6inches in the spring over J810, by 
measurement, and a fall of 2 inches. 

“ 1812. Rise of 14 inches i spring over 1810, by mea, 
surement, and a fall of 3 inches. 

“1813. Rist of 2 feet 2 inches in spring over 1810 by 
measurement. .` 

“1814. Rise of 2 feet 6 inches in spring above general 
level of 1813.” 

From 1815 to 1833, both inclusive, occasional measure- 
ment to fixed data exist ; the supplementary notes are here 

en. 

a 1815. Rise of 3 feet above average level of 1814. (This 
statement is not confirmed by an actual measurement 
made in August, and is probably exaggerated). 

“1816, Water still high, but falling, and continued to 
fall till 1819. 
“ 18109, 

Lake Ene, 

“ 1820. Stated to be in August as low as 1819, 

“1821. Rising. 

“1822. Rising ; in the spring 4 feet below June 1838. 

“1823. Rising ; in the spring 3 feet 3 inches below 1838. 

“1824, Rising gradually. 

K nes Rising ; lowest level 3 et below June 1838. 

F . Rising ; lowest level 2 feet 10 inches below June 
183 

“1827. About the general level of 1815. 

“1829. Water still rising. 

“1830. General level same as 1828. ` 

“1831. Lower than last year; yearly change at Icast 
3 feet—CoL Whiting. (Probably an error as this would 

lace the water unprecedentedly low. Col. Whiung pro- 
Daniy ascertained that the lake was falling and erred in 
taking some former high-water mark for that of the pre- 
ceding year). 

1832, 
1838. 

“1833. General average 3 feet 2 Inches below June 
1838.” 

From this date to 1857 many actual measurements are 
given by Whittlesey, and from these the curve for those 
years has been constructed. The whole of the observa- 
tions are reduced as nearly as possible to the average 
level for each year by comparison with a mean annual 
curve for about Io years constructed from monthly 
averages of bi-five-day means given by the U.S. Lake 
Survey. 1859 to 1 both inclusive are from yearly 
means derived from continuous observations at Cleveland 
by the U.S. Survey. 1871 to 1873 are from information 
landly furnished by Gen. Comstock, Duector of the Lake 
Survey. I have no data for 1870. 

The earlier and less systematic observers of the fluctua- 
tions of the lakes would scarcely give attention to any but 
the more important changes or tesa and it is possible 


I 


west well-ascertained level of the waters ın 


average 2 feet 10 inches below June 


' that these in many cases may have been exaggerated in 


amount. It would seem improbable, however, from the 
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number of observations which have coms down to us, 
that any variations of importance havé escaped notice. 
In the u part of the diagram, the unbroken line 
- Tepresents Čarrington’s curve founded on the number of 
sun-spots. The broken line is a reduction of a mean 
curve based on the area of the spots given by De la Rue, 
Stewart, and Loewy in the Philosophical Transactions for 
1870 ; and is introduced as g the solar periods to 
a later date. ` e 
oe eet first 
spots represented e table being 
intervals of years with few spots, and not being very 
L En a especially 1837, th ppe H 
L. Erie. More y 1837, the yeer of greates 
„known intensity according to both curves (333 now 
groups of spots according to Schwabe), was marked in its 
effects on 


corded level of the waters in Erie and Ontario, and pro- 
bably also in Superior, though here the data are not go 
The high-water mark of 1838 has since been 

e datum to*which all the measurements of 


certain. 


Comparativo Diagram of he Flactatons of Laka Er 


This lake derives its water from the western slope of the 
same Laurentian range which feeds Lake Superior. 

The correspondence between the periods of maxima and 
minima in solar-spot cycles and in the fluctuation of the 
great lakes, though byno means absolute, seems tobe suffi- 
ciently close to open a very interesting field of inquiry, 
and ‘to show the extension of the meteorological Eile 
already deduced by Messrs. Meldrum and Lockyer for 
oceanic areas in the southern hemisphere, to continental 
ones in the northern. 

-The great lakes in their changes of mean yearly level 
probably show a very cbrrect average of the rai over 
a large area, and thus indicate the relative amount of 
evaporation taking place in different seasons. It is to be 
observed, however, that the actual mean annual outflow 
of the lakes would be a better criterion, and that from the 
form of the river valleys giving exit to the waters, this 
must necessarily increase in a much ratio than 
the mehsured change of level in the lake itself. It is 
much to be desired that such observations should be sys- 
tematically made. The occurrence .of seasons’ of great 
activity of evaporation and precipitation, as indicated 
by the lakes synchronously with those of maximum in 
solar-spot production, would tend te confirm the opinions 
Leta formed as i the coincidence of the latter with 

8 greater solar activity. Wolf, as quoted by 
ı Chambers, states from an pain Ae of the Giranicles 


i) 


lakes, giving rise in 1838 to the highest re- | been 





so short that the lakes seem to have been undble to follow 


them as closely as before, One period of high water 
being to a extent merged in next, and resulting 
ina high state of the lakes for the last 

whi 


may be connected with the Wolfian Cycle af 
six years in the development of sun-spots. The lakes do 
not séem to have responded to the maximum of 1848, but 
by a reference to the curve of area of sun-spots, it will be 
seen that the ioan or Wis Decode not so great as 
of those on either side of it, and the period of maximum 
was maintained for a very short time- only. The im- 
portant sun-spot maximum of 1859-60 was evident in its 
effect on-the even at their aeee high level. 
With regard to the Lake of the Woods data are slight, 
but it may be mentioned that this lake is known to have 
very low in 1823, and in 1859 to have attained a 
point which it has never touched since, and which is about 
feet higher than the present level. The lake is also 
Papen to have been for a good many years higher than 
usual, and at least one well-marked high water took place 
between 1823 and 1859, which may very probably have 
been synchronous with that of 1838 on the great lakes. 


and Perioda of greater or less Solar Activity as tnilicated by the occurrence of Sun-spots. 1 Solar 
ures a ator, 


une 1838 3 Lake Erie. 


of Zarich, “that years rich in solar 
general drier and more fruitful than those of an op 
character, while the latter are wetter and stormier] than 
the former.” Gautier, from a more extended series ‘of 
observations, including both Europe and America, has 
deduced an exactly opposite conclusion, which, from the 
evidence of the great lakes, would appear to be the 
correct one. 

It is quite possible, however, that both may be true (see 
“Solar Physics,” p. 430). The great lakes lying at the 
base of the Laurentides, where moisture-bearing winds 
from the southward and westward are interrupted in their 
course, and meet with cold currents journeying over these 
hills from the north, are essentially in an'farea of precipi- 
tation, and greater ipitation would here be the natural 
result of greater solar energy. .In other regions excessive 
evaporation may result from the same cause, and this 


site 


may account for the gradual desiccation which on the , 


authority of many observers is going on at present over 
great areas of the inland plains of the west. 

The observations here given cannot be accepted as 
conclusive, but derive additional importance from the 
large area which they represent, and may suggest more’ 
systematic investigation of the subject, and the accumu- 
lation of accurate observations, which in the course of 
years may lead to results of greater value. : 

; G. M. DAWSON 
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LA N + of vibration of the two rays will be those of the bisectors 
POLGEIS ATO OY ode of the angies made by the two lines. If, therefore, the 


VIII. 


A QUARTZ plate cut parallel to the axis, when exa- 

mined with convergent light, gives curves in the form 
of hyperbolas. These curves are wider in proportion to the 
thinness of the plate, but if the plate be thick enongh to 
render the curves modemtely fine, the colour becomes 
very faint. They may, however, be rendered distinct by 
using homogeneous t The dark and light parts ex- 
change positions when the analyser is turned through 90°. 
Two such plates with their axes at right angles to one 
another give coloured hyperbolas perfectly visible with 
the white light. Plates of Iceland spar exhibit similar 
phenomena, but the lines and curves are far more closely 


If the plate be cut in a direction inclined at 45° (or at 
any angle differing considerably from o° or 90%) to the 
axis, the curves are approximately straight lines perpen- 
dicular to the principal section of the plate. Two such 
plates placed with their principal planes at right angles 
to one another give straight lines bisecting the angle 
between the Sages ee ea On this principle Savart 
constructed the polariscope which bears his name, It 


consists of two such plates and an analyser, and forms a 
very delicate test of the presence of polarisation. The 
lines are, oroen aleaya in thet N 


ion described 





wy 


e Fia 26, 
above, and the delicacy of the test increases in proportion 
as their direction becomes more and more nearly perpen- 


dicular to the original plane of vibration. 

Bi-axal crystals exhibit a more complicated system of 
rings and cro or brushes as they may in this case be 
better termed. If such a tal be cut in a direction 
perpendicular to the line which bisects the angle between 
the two optic axes (or the middle line, as it is called), the 
extremity of each of the axes will be surrounded with 
rings similar to those described in the case of the uni-aral 


crystals, The larger rings, however, are not strictly ; 


circles, but are distorted and drawn out towards one 
another ; those which are larger still meet at a point mid- 
way between the centres, and form a figure of 8, or lem- 
niscata ; beyond this they form curves less and less com- 
pressed towards the-crossing point, and approximate more 
and more nearly to an oval (see Fig. 26), 

The vibrations of the two rays emerging from any 
point of a bi-axal crystal are as follows :—Of the two rays 
produced by the double refraction of a bi-axal crystal 
neither follows the ordinary law of refraction; but one 
does so more nearly than the other, and is on that 
account called for convenience the ordi ray. Andif 
through any point of the field of view we draw two lines 
to the points where the optic axes emerge, the directions 

* Contumed from p. 4665. 


ee = 


be so placed that the line joining the extremities 
of the two axes coincides with the plane of vibration of 
either polariser or analyser, it is not difficult to see that 
there be a black cross passing through the centre of 
the field, with one pair of arms in the line joining the ex- 
tremities of the axes and the other pair at right angles 
to it. But if the plate be turned in its own plane round 
the central point, the points, for which the vibrations are 


parallel or endicular to those of the polariser or 
analyser, no longer lie in straight lines passing 
thro the centre, but will form two branches of a 


hyperbolic curve, passing respectively through the extremi- 
ties of the optic axes. 

If the be turned round, the daik hyperbolic 
brushes, or the black cross, will undergo the changes 
analogous to those shown in the cross in the case of unl- 
axal tals ; but the most interesting effects are those 
seen when the polariser and anglyser are crossed, and tha 
crystal is turned in its own plane. 

The angle between the optic axes in different kinds of 
crystals varies very much; in those where the angle is 
small it is easy to exhibit both at once in the field of View, 
but in others where the angle is large it is necessary to 
tilt the crystal so as to bring the two successively into 
view. In the latter case the crystalis sometimes cut ina 
direction endicular to one of the axes. The rings are 
then nea eU, especially towards the centre, and in 
that respect they resemble those of a uni-axal crystal ; 





Fia 27. 


but the character of the specimen can never be mistaken ` 
because the rings are intersected by a black bar, or two 
arms in the same straight line, instead of by four arms at 
right angles to one another, as would have been the case 
if the crystal had been uni-axal. The following are the 
angles made by the optic waves in a few crystals :— 


Carbonate of lesd $ 15 
Saltpetre a 5 20 
Talc . . ’ : 7 24 
Titanite . . 30 0 
Borax . - 28 42 
Mica . . x a : . 30to37 0 
Carbonate of Ammonia 5 . © 43 4 
Topar of Branl . . 6 . 49to50 Oo 
S . . . ; g : o o 
Gypum . R . . . a 30 
Felspar í P : a 
Topaz of Aberdeen . 65, 0 
Oxyde of Lead . p 2 
Cyamto F í x . . à I a 
lite . A P s $ . 87 56 
These angles are determined by placing the crystal 
for an examination ınto an apparatus adapted to show the 


rings, and attaching it to an arm whereby the plate can 
be turned about an axis in its own plane. The axis is 
furnished with a circle divided into degrees and seconds, 
and an index. If this axis be horizontal, the plate is so 


e io which the red rays are least separated and 
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placed that the line joining the centres of the two systems 
of rings is vertical, and the crystal is first turned so as to 
bring one centre into the centre of the field of view 
(usually marked by cross wires); the index is then read, 
and the crystal turned so as to bring the centre of the 
second system of rings to the centre of the field. The 
index is again and the difference of the two read- 
ings noted. This, however, gives not the true angle of 
the optic axes, but the apparent angle in air, that is, the 
angle between the rays as affected by refraction on emerg- 
ing from the crystaL (See Fig. 27.) 
n some crystals the optic axes have different angles of 
inclination for the different rays of the spectrum. Of this 
` titanite or sphene is an example. All rays have a common 
*middle line, and lie in the same plane, but the optic axes for 
the red rays are more widely separated than for the 
blue, and consequently the part of the field which would 
exhibit a dark brush if red Fight were used is deprived of 
the red rays but not of the blue. The brushes, therefore, 
rere hoale than with ordinary crystals, and are tin 
th blue on the edges est from the middle point, 
and with red on the ed nearest toit. Jtis said that 
a similar distribution of the optic axes, or its opposite 
e blue 
most, is found in all crystals belonging to the rhombic 


system. 

In other crystals, the axes all lie in one plane, but all 
have not the same middle line, so that the two ring sys- 
tems are unsymmetrical This is the case with borax. 
In others the optic axes for different colours lie in diffe- 
rent planes, all of which pass through the middle line. 

Lastly, we may mention the crystals brookite and tar- 
trate of ammonia soda and pen in which the optic 
axes for the two extremities ot the spectrum lie in planes 


- at right ingles to one another, both passing through the 


same middle line, If the systems of rings be examined 
with hght which has been so widely dispersed that the 
portion illuminating the field in any given posites is prac- 
tically monochromatic, and the position of the instrument 
shifted through the different parts of the spectrum Ne 
what is more convengent, if the different parts of the 
spectrum be successively thrown on the polariscope by 
means of a totally reflecting prism), the optic axes will 
be seen to draw gradually together until the figure closely 
resembles that of a uni-axal crystal ; after which the axes 
open out in a direction at right angles to the former, until 
they have attained their greatest ion. This experi- 
ment requires a strong light, butfit, is structive, as show- 
ing the exact distribution of the optic axes for different 


Tays. 

In some bi-axal crystals, notably in sum, the distri- 
bution of the optic axes vanes with the temperature. 
When the crystal is heated the angle between the optic 
axes diminishes until the crystal appears uni-axal; with a 
further increase of temperature the axes again open out, 
but in a direction at right angles to the former. When 
the crystal is cooled the axes generally resume their 
original directions. Sometimes, however, when the heat- 
ing has been carried to a great degree, or has been con- 
tinued for along time, the axes never completely return to 
their normal condition ; and in such a case the crystal 
may appear permanently uni-axal. Such an appearance, 
when permanent, has been considered a test of former 
heating ; and this phenomenon, when presented by crys- 
tals foind in a state of nature, may be taken as evidence 
that the rocks in which they. have been formed have been 
subject to high temperatures. 

In the production and examination of the rings 
hitherto described, we have used light which has been 
plane-polarised and plane-analysed ; but there is nothing 
to preven: our polaiising the light or analysing it circu- 
larly, or indeed doing both. 

If a quarter-undulation 


mr be placed between the 
polariser and the crystal to 


examined, with its aris in- 


clined at 45° to the plane of original vibration, the light 
will fall apan the plate in a state of circular polarisation ; 
and as the polarisation will then have no reference to any 
particular plane of vibration, the black cross will dis- 
appear. A system of rings will be produced, but they 
will be discontinuous. At each quadrant, depending 
upon the position of the analyser, the mngs will be 
broken, the portions in opposite quadrants being con- 
tracted or ded, so that in passing from one quadrant 
to the next the colours pass into their complementaries. 
If either the direction of the axis of the quarter-undu- 
lation plate be changed from 45° on one side to 45° on the 
other side of the plane of vibration of the polariser; or 
if the crystal be changed for another of an opposite 
character (f.e. negative for positive, or vice versd), the 

ts which were first contracted will be expanded, 
and those which were first expanded will be contracted. 
Hence for a given position of the quarter-undulation 
plate the appearance of the rings will furnish a means 
of determining the character of the crystal under exami- 
natien. 

Similar effects are produced if the quarter-undulation 
plate be placed between the crystal and the analyser ; that 
1s, if the ght be analysed circularly. 

In the case of bi-axal crystals under the action of light 
polarised or analysed circularly, the black brushes are 
wanting, but they are replaced by lines of the same form 
marking where the segments of the lemniscatas pass from 
given colours into their complementaries, 

If the light be both polarised and analysed circularly, 
all trace of direction wil have disappeared. In uni-axal 
crystals the rings will take the form of perfect circles 
without break of any kind ; and in bi-axal they will exhi- 
bit complete lemniscatas. 

To pursue this matter one step farther. Suppose that, 
the arrangements remaiming otherwise as before (viz, 
first, the polariser ; secondly, a quarter-undulation plate 
with its axis at 45° to the principal plane of the polariser ; 
thirdly, a uni-axal crystal; fourthly, a quarter-undulation 
plate with its axis parallel or perpendicular to the first ; 
and, lastly, the analyser), the analyser be turned round ; 
then in any position intermediate to o° and go° the mngs 
will be contracted and extended in opposite quadrants 
until at 45° they are divided by two diagonals, on each 
side of which the colours are complementary. Beyond 
45° the rings begin to coalesce, until at 90° the four 
quadrants coincide again, During thisgmovement the 
centre has changed from bright to dark. If the motion of 
the analyser be reversed the quadrants which before con- 
tracted now expand, and vice versd, Again, if the crystal 
be replaced by another of an opposite character, say posi- 
tive for negative, the effect on the quadrants of the nngs 
will be reversed. This method of examination, therefore, 
affords a test of the character of a crystal. 

A similar process applies to bi-axal crystals; but in 
this case the diagonals interiupting the rings are replaced 
by a pair of rectangular hyperbolas, on either side of 
which the rings expand or con and the effect is re- 
versed by reversing the motion of the analyser, or by re- 
placing a positive by a negative crystal e test experi- 
ment may then be made by turning the analyser slightly 
to the nght or left, and observing whether the rings 
appear to advance to, or recede from, one another in the 
centre of the field. In particular if, the polariser and 
analyser being parallel, the first plate have its axis in a 
NLE. direction to a person looking through the analyser, 
the second plate with its ams at right angles to the 
former, and the crystal be so placed that the line jolning 
the optic axes by N.S., then on turning the analyser to the 
right, the rings will advance towards one another if the 
crystal be negative, and recede if it be positive. 

W. SPOTTISWOODE 
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FLOWERS OF THE PRIMROSE DESTROYED 
BY BIRDS 


E have received a number of answers to Mr. 

Darwin's letter on this subject in NATURE, vol. ix, 

p 482; these we have thought it advisable to bring to- 

gether here, On the general question of the destruction 

or flowers by birds, Pyof. Thiselton Dyer writes as 
ows :— 


Mr. DARWIN remarks that he bas never heard of any bird 
in Europe feeding on nectar. Theres p one well-anthen- 
ticated instance in Gilbert White’s “ Selborne ” (:llustrated edition, 
p 186) i 5 The soca el - . Tuns up the stems of thè crown 

perials, and putting its head into the bells of those flowers, 
Kpa iha Hquor whi stands in the nectmine of each petal.” 

is the more curious, because, accordmg to Kirby and 
Spenoe (‘‘ Entomology,” 7th edition, p. 384), this plant “tempts 
in vain the passing bee probably aware of some noxious quality 
that it .” I do not know how far this is true, but it has 
a peene odour which makes it rather unpopular as a garden 


I have, in mynoto-book, another instance, also from theZi&aces, 
isited for nectar in an extra-tropical country, Mrs. 
long tubular flowers 
of the aloe are well supplied with nectar, and this provision 
affords during the winter season a continued store of food for 
our beautiful sun-birds,” the numerous species of the genus 
Nectarinia (Journ, R. Hort. Soc., ns, 11. 80). 

Two other cases of the destruction of flowers by birds occur 
to me. L was ees A ate 
crocus are persistently sparrows, at least in the 
neighbourhood of Hammersmith, ane base of the perianth 
tube, which is the usual seat of any secretion of nectar, is here 
beneath the surface of the ground ; perhaps, however, the style 
and stigma are altractive to the birds. I did not investigate 
the matter at all closely, but my informant was an observant 
person, who I think would be likely to have satisfied himself 
that the sparrows really did the ief, the effects of which 
weie obvious enough. so, we have a clear instance in crocus- 
eating of an acquired habit on their pat 

The other case, that of the destruction of flower-buds of 
fruit-trees by bullfinches, is probably well known. The mis 
chief 1s sald to be out of all pro on to any benefit the birds 
can derive from it, as regards food. Such a visitation would 
obviously tell heavily agaist the plants in any co where 


they formed part of the indigenous flora, and had to take their 
chance with the rest. 
Dr. J. H. Gladstone writes, that in his garden the 


flowers of the primroses have been similarly bitten off, 
and the crocuses also. He says— 
I especially remember 


ONE morning some weeks 

seeing the beds and the gravel strewn with the yellow 
petals of the latter flower, which were severed from their 
stalks, and bore abundant marks of the sharp beaks which had 
torn them asunder. I cannot learn thet anyone saw these 
London birds at their destructive work, which was probably 
dane before any of us were stirring. ` 


Mr. T. R. Archer Briggs, of Plymouth, writes— 


I HAVE been familiar with the. fact to which Mr. Darwin 
directs attention for as long a period as that durmg which 
he soys it has engavzed his own, without, however, my bemg 
able oT out the anthor of the muchief. In the neigh- 
bourh of Plymouth it is no uncommon thmg to find the 
flowers both of the primrose and polyanthus bitten off and lying 
around the plants exactly as Mr. Darwin has described ; indeed, 
so often does this occur here, that I have known ít a source of 
annoyance to cultivators of the latter plant When residing 
some years ago at a house in tho pansh of Egg Buckland, about 
four miles from Plymouth, I remember to have repeatedly seen 
the polyanthus flowers in the so d and to have 
heard it asserted that the redbreast was the culpnt ; but of this 
no proof was brought forward, The locahty is a lend of springs 
and streams, and it could not have been a want of water that 
led the destroyer to do the work there. 


The tubular ion of the pnmrose is much infested by small 
oe , and I have sometimes thought that a bird, for 
o sake 


g on these, might be led to bite the flowers ; 


ee eo 


but, on the other hand, they are so minute that one can scarcely 
think they would attract 1ts notice. 

I say, in reply to Mr, Dsrwin’s queries, that primroses 
ac in profusion about Plymouth (at least beyond the immediate 
neighbourhood of the town, whence they have been rooted ont 
by wretched fern- and wild flower-grubbers), but 1 have never’ 
seen the flowers bitten off to such an extent ra in the small 
Kentish wood he refers to, or in a safficiently large quantity to 
materially affect the fumbers of the species here. 

The Rev. H. C. Key, of Stretton Rectory, Hertford, 
says that primroses being in great abundance 1a his 
neighbourhood, he was led by Mr. Darwin’s letter to 
make a careful search for flowers bittten off in the way he 
describes, but he failed to find even one. 


Ir is obvious that the abundance of other food for which birds” 
have a preference—such as apple, pear, plum, and cherry 
blossoms afford—may possibly have saved our primrose flowers 
from destruction ; but, taking into considerahon the fact that 
animal food must necessarily be supplied to the young birds at 
this season, I should be disposed to t that the p 
Mr. Darwin speaks of have been *muulated by birds rather A 
the sake of procuring thrips and other beetles, which are 
attracted by u$ nectar, than for the nectar itself, 

I find the untouched primrose flowers here swarm with beetles 
and acari; but the great profumon of apple, and pes riot 
&c., close at hand, may prove more attractive to the birds from 
the flowers being more open, and therefore more easily acceas'ble. 


Mr. G. M. Seabroke writes— 
I HAVE cbserved the same thing as he relates in my amall 
garden in this town. Nearly all the early buds from some twenty 
rimrose plants were bitten off, and birds of some sort were un- 
oubtedly the ors of the mischief. I laid the blame on 
the sparrows, did not see them in the act. This is the first 
year that I have noticed this form of depredation, 


Mr. T. R. Stebbing, of Torquay, writes as follows :— 


A FORTNIGHT ago the bank on either side of the road fiom 
Roed Staton to Salcombe were covered, for man 
a brilliant profusion of primroses in bloom, In 
this long range of country, eighteen mules in all, there was no 
ie ines anywhere of destruction of blossoms as to which 
r. Darwin makes inquiry. The atgention of my companion 
and myself was ially directed to the pnmoses thi oughout 
our route, not merely by the lavish and unexpected beauiy of the 
display, but by the look-out which we were keeping up for white 
or red varieues. Among the mynads of plants with the ordi- 
nay ellow blossom we noted five with white and two with 
pin flowers, On returning over « portion of the «ame road 
ten days later, we detected as many as seven plants with the 
c-red or pink flowers, bat none of these were blooming fieely 
e the w and the yellow flowenng-plants in the same 
district. 


It may be worth noticing that this great stream of primroses 
flowed down from the rather bleak upland near the railway night 
into the fertle and sheltered valley of Salcombe, so that in one 
distiict or the other the birds might have been expected to scek 
the nectar, had they been to the manner born, m this part of the 
country. 

A correspondent, E. T. S., says that— 


In the north-west corner of Hampshire the birds have the 
same taste asin Kent for the nectar of primroses and pelyan- 
thuses. A few weeks ago a correspondent wrote thence that 
this spring the blackbirds ‘‘were as bad as pencochs,” whore 
well-known habit of cutting off the blossoms of polyanihuses, 
carnations, lilies, and any particulaily choice tropical plant that 
oa bee get hold of, makes them a gardener’s despair A pea- 
cock who resided for a short time in the neighbourhood telened 
to, ace pombly have ht the native birds the trick, but 
this is y probable, as died three winters ago, and the 
present year, when all spring flowers have bloomed earlier and 
more abundantly than usual, is the first In which bis example 
has been extensively followed. I should donbtethe pracne 
being limited to a single species. Sparrows ‘certainly gather 
flowers very carefully ; I have seen them almost striv a bed of 
the varlegated arabis, though in this case the flower-stalks were 
carried away and used, not for food, but in ner-building. Doe» 
any other bird use fresh flowers for thnt purpose ? 
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JOHN PHILLIPS ae 
BORN DECEMBER 25, 1800: DIED APRIL 24, 1879" 
HE dail -has already spread the sad tidings 
T from Oxford that Prof. Phillip met with an acci- 
dent which suddenly’ cut short his life while in ` good 


health and such full vigour that we`still expected work 
from him. A few days ago he was here pe us in 
i step as 


London,. pimself with form as erect an 
VETRATE Loge years had but further mellowed 


’ though in no way lessened his energy. Now we. learn 


eee ie AUeRtn Gated ice leaying a friend’s 
rooms in S owed by a heavy has deprived 
Oxford of one of her brightest ornaments, and men of 
“science of a friend. : 

Another bond is broken which linked together by a 
ce the geologišts of to-day with those who 
infancy of the science which, in place of wild 
phantasies of the imagination as to origin of our 

et, substituted a patiept and careful investigation of 

stru as faras observation was possible, From 
the time when Wiliam Smith in 1792-3 e surveyed the 
groand between High Littleton and Bath fot the Samer- 
setalfire Coal Canal, and proved an unvarying sequence 
in the strata of England, and their identification by their 
fosail contents, every “cosmogomy” and “theory of the 
earth” was doomed. Fact henceforth took the place of 


fancy. 
ier aha Pie those trained in ie nore sree 
was Phili Born at Marden, in Wiltshire, 
on Chasta dar (N.S.) 1800, he lost his father when he 
old, and his mother dying soon after, 
his training feli into the hands of his mothers brother, 
the ` renowned Wiliam ‘Smith, “Father of English 


ser 
We have never heard that there was anything to be’ 


recorded of his father beyond that he was 


e youngest 
son in‘a Welsh ae 


P a Hd many generations on 
¢ir own property at Blaen-y-ddol, in Caermarthenshite, 
mio sas destined for the Church, but became an officer 
of the Excise, and th@t he married the sister of William 
-Smith Mr. F. Galton, a few weeks ago, read a paper 


» atthe Royal Institution, in which he gave statistics about 


eminent scientific men, showing the number of cases in 
which the greatness was due to the father, and the num- 


‘“ ber of cases in which it was due to the mother. Whether 


' Prof. Philips was included we do not know, but he 


most certainly was an instance ip which the influence of 
the mother preponderated. The mould of the features 


_ were distinctly those of the Smith family, and the like- 


” 


~ instruttors in 


y 
f 


kd 


ness between Prof. Phillips and the busts and picturesof 
William Smith has often been remarked. 18 habit 
of esas ctr so much due to the direct training of 
his uncle that we cannot trace how much of it was 
h ary. No particular school could have much in- 
-fluenced him, for he passed through four schools before 
he was ten, and then for a short time went to the excel- 
ent old school at Holt Spa, in Wiltshire. It is said that 
Latin, French, and ematics were his favourite 
Studies, and the enjoyment of Latin authors seems to 
pave grown on him, for in the writings of no other geo- 
ist will be found so many quotation’ from the Latin 
classics, The Rev, Benjamin Richardson, Rector of 
Farley Hungerford, near was one of his earliest 
i : natural history.. Very little, indeed, is 
known of Mr. Richardson; he had the reputation of 
' being in his time the best naturalist in the west of - 
land, and the obituary notices at the time of his d 
mention that he was a member of Christ Church, Oxford. 
One fact about him which has an’ historical interest 
is certain, and that is that it was his hand which; 


_ from the dictation of William Smith, “first reduced to 


at the house of the Rev. Josep 


re paea. 
Pultenay Street, Bath, 1799” the table of “the order 


the strata and their imbedded organic remains in the 


vicinity of Bath.” The original document is in the keep- ' 


ing ot the Geological Society, and is regarded as a memo- 
ial of the first step towards thé examination of strata on 


a definite the first in the science of as 

pearl sar nee ined During the re 
ane a ae at the pleasant rectory of Farley he heard 
contin of the importance to the discoveries 
of his uncle and of the resalts which, in the estimation of 
Richardson and Townsend, were to flow from it Under 
Mr. Richardson’s direction he spent a large ion of his 
time in searching for fossils through the around 
Farley, and in making drawings of the fossils he 
found and of the recent forms that were most nearly 
allied to them in Mr. Richardson’s extensive collections. 
Prof, Phillips always spoke with 
lections of Mr. and attributed to him 
both his early taste for history and the ready use 
of his pén which so often not only reproduced 
faithfully a geological section but artistically included the 
foliage and background recording the pleasant accom- 
paniments of the work which principally engaged his 
attention. Mr. Richardson though a kind was not a 
flattering guide to the young man, for a frequent remark 
on being shown the drawing of a fossil was, “Very good 
John, now put that in the fire and try and do even better.” 
At. the end of the ha year at Farley, young 
Phillips went to live with uncle in London, to share 
with him his labour, his hopes, and his disappointments. 
William Smith had then just removed to Bucking- 
ham Street, after the fire in Craven Street, whic 
had so his work. Here, however, he re- 
arranged his collection of fossils, the first collection in 
which fossils were placed in their s hical sequence. 
Made first at Cottage Crescent, Bath, removed to Trim 
Street, then to Craven Street, 
this historical collection finally found a resting-place in 
the British Museum. Each separate stratum recognised 
by Smith had one or more shelves sloping to resent 
the dip as he knew them in the typical ground of the 
Dunkerton Valley, near Bath, where he first studied them. 
This was the co on from which young Phillips first 
derived his ideas of a geological museum for teaching 
ses, and which he saw so often referred to by his 
tock in explaining to his many visitors his new ideas, 
when urging upon them the national importance of his 
iscovery as régarded agriculture and miping. William 
Smith was then working-at his map of England, and to this 
his best energies were given and all his money devoted. In 
the “ Memoirs?” of his uncle, published in 1 Prof. 
Phillips has described all the delays and trials t at- 
tended the production of this, the best goia map of 
England ever uced. The indomitable courage shown 
by Mr. Smith in the face of every di ement could 
not fail to impress young Phillips with the importance of 
his uncle’s work, and to win respect for him. How he 
was attached to him, and how he valued his ing, is 

apparent in many p ‘in his writings. In the 
to the “ Memoirs” he of himself as “an 

who benefited by his ess, a pupil who was trained 
up under his care.” The map was 
. Smith’s professional engagements rapidly increased, 


pia Sept Sc cpa oe all parts of the county. He con- 
ceived poa of producing county geological maps ona 
scale considerably 


than that of the map of England 
and on almost every journey his nephew was his glad 
on, “ haud passibus æquis ;” and according to an 
custom on all such tours, was employed in 
parts of the road and recording on maps the 
.. In 1821, the map of 


features of the coun 
in four sheets, was ished, which were pre- 


sketching 
ae 


‘t Memoirs” we have Indications of the way in which he 
worked under his uncle's direction, Here is one which 


« 
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ed in 1815, and 


[April 30, 1874," 


of his recol- ` 


and Buckingham Street, . 


x 
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- gives an insight into the way in which he gained his inti- 
» mate knowledge of the strata of the country. “The 
whole of the remainder of 1821 was devoted to long and 
laborious wanderings. Two lines of operation were drawn 
through the country which required tobe surveyed. On one 
of these Mr. Smith moved with the due deliberation of a 
commander-in-chief ; the other was traversed by his more 
active subaltern, who aftgrwards found the means to cross 
from his own parallel to report progress at head-quarters.” 
In this way 2,000 miles were traversed in six months, and 
he thus learned to rely on his own judgment. His work 
delighted him. “Innumerable rambles,” he says, “led 
up every glen and across every hill, now sketching water- 
falls, anon tracing the boundaries of rocks or Datir the 
direction of diluvial detritus.” As greater ac in 
tracing the boundary of different strata was thus acquired, 
the successive issues of the map of England were modified. 
The lines of these alterations were mostly traced by Mr. 
Phillips himself, and thus it was that differences appeared 
im maps which apparently belon to the same “ edition.” 

At length, in 1824, Mr. Smith was asked to deliver a 
course of lectures on his geolo ical work at the newly- 
formed Yorkshire Philosophical Society. For this “ new 
maps were coloured, new sections drawn, and even the 
distant cabinet of Mr. Richardson at Farley was laid 
under contribution, to supply illustrations for these dis- 
courses,” Lectures at Hul, Scarborough, and Sheffield 
soon followed. The share that Mr. Phillips took in the 
preparation of these lectu es brought him under the notice 
of the executive of the Yorkshire Philosophical Society ; 
he was offered the curatorship of the new museum, and 
accepted it. This was one of the important events of his 
life. His work no longer came before the public in his 
uncle’s name, he had an individuality of his own, “and com- 
menced to make his own tion.” I was delighted to 
find ın the prosecution of this duty innumerable proofs of 
the truth of Mr. Smith’s views respecting the distribution 
of organic fossils, and saw very clearly that many of the 
strata in the north-eastern part of Yorkshire might be 
confidently identified with well-known formations in the 
south of England. Soon after (in 1826) he read before 
the Society the first be wrote. His subject was: 
The Direction of the Diluvial Currents of Yorkshire, and 
it was thought woithy of being reprinted ın the “ Philoso- 

hical Magazine.” From this time his pen was ever 
ive. His early geological pa were on Yorkshire, 
and with that cgunty his name is indissolubly connected. 
In addition to the curatorship of the museum he was ap- 
pointed one of the secretaries of the Society, and delivered 
courses of lectures, and in 1829 he published his illustra- 
tions of the Geology of Yorkshire. 

It was not till 1834 that Mr. Philips communicated a 
paper to the Geological Society, and in the same year he 
published his “Guideto Geology,” was appointed Professor 
of Geology in King’s College, London, and was elected 
a Fellow of the Royal Society. His recommendature to 
election into the Society is of sufficient interest to be 
printed, and is as follows :— 

“John Phillips, Esq., of York, Fellow of the Geologi- 
cal Society of London and Secretary of the Yorkshire 
Philosophical Society, a gentleman well versed in geology, 
meteorology, and various branches of natural science, and 
author of “Illustrations of the teology of Yorkshire,” 
being desirous of becoming a Fellow of the Royal Society, 
we whose names are hereunto subscribed do, from our 
personal knowledge, recommend him, as highly deserving 
of the honour he solicits, and likely to prove a valuable 

useful member. 
ni Rod. I. Murchison, Wm. Buckland, G. B. Gresnough, 
Wiliam Clift, Edw. Turner, Adam Ps eae i 
H. T. De la Beche, © Daubeny, John 
Geo. Peacock, John Lindley, B. 











Not only was he associated in work with the “ father” 
of Geological Science, from which such valuable practical 
results have flowed, but he was one of the band who, in 
his own words, “stood anxious but hopeful by the cradle 
of the British Association.” Itis well known how through 
his activity the first mreng at York was a success in 
September 1831, and how 1863 he was the courteous 
assistant-secretary of the Society. 

Amofig other posts Prof. Philips has filled are the 
Chair of Geology at Dublin, to which he was appointed 
in 1844; the Presidency of the Geological Society in 
1859-60; Rede Lecturer in Cambridge in 1860; and the 
Presidency of the British Association in 1866, The Chair 
at Oxford he has held since 1853 

He not_only helped to lay the foundations of ek ead 
Geology, he has been to the last an active worker and an 
industrious writer. Besides more than sixty papers com- 
municated to Societies’ proceedings and to magazines, he 
was largely a contributor to the‘ Penny Encyclopædia,” 
the “ Encyclopedia Britannica and the “ Encyclopaeday 
Metropolitana.” 

In 1841 was published his “ Paleozoic Fossils of Corn- 
wall, Devon, and West Somerset, after he had examined 
the country in company with Mr. William Sandars, * 

In 1842 he began an examination of the Malvern dis- 
trict, and having settled his data at Malvern, pct 
and Woolhope, he extended his observations to May Hill 
Fortworth, and Usk. The work was given to the world 
in 1848 as one of the Memoirs of the Geological Survey. 
“The Rivers, Mountains, and Sea-coast of Yorkshire” 
appeared in 1853, and his Essay in the “ Oxford Essays,” 
in 1855. 

His contribution to the Palaontographical Society on 
the Belemnitide, and his “Geology of the Thames Valley,” 
are well known; and he has written many smaller 
works which we have not space to notice. 

For many years he has been Keeper of the Museum 
at Oxford, and his lectures have had such a reputation 
for being popular that they have been largely attended 
by ladies. The Professor had also given much time to 
meteorology and astronomy, and WAd made many obser- 
vations ın his own observatory. He was an honorary 
M.A. and D,C.L. of Oxford, and LL.D. of Cambndge 
and Dublin. 





NOTES 

De, Lyon PLAYFAR, C.B., has given notice that, on the 
House of Commons going into committee on the Education 
Estimates, he will call attention to the deficient ministerial re- 
sponsibility under which the Votes for Education, Sclence, and 
Art are administered, and will move for a Select Comm:ttee to 
consider how such ministerial responsibility may be better 
secured. We believe that Dr. Lyon Playfair’s views are strictly 
in accordance with those of the best smentific men of the country, 
namely, that the only satisfactory way of dealing with the sub- 
ject will be by the appointment of a Minister for Education, 
Science, and Art. 

THE 15th or 16th of June has been fixed for the inauguration 
of the physical laboratory, the gift of the Duke of Devonshire 
to the University of Cambridge. 

Trix following is a list of candidates selected and recom- 
mended by the Council of the Royal Soclety for election a» 
Fellows :—Isaac Lowthian Bell, F.C.S.; W. T.: Blanford, 
F.G.S. ; Henry Bowman Brady, F.L.S.; Dr. Thomas Lauder 
Brunton, Sc.D. ; Prof. W. Kingdon Clifford, M.A. ; Augustus 
Wollaston Franks, MA. ; Prof. Olaus Henrlcl, Ph.D. ; Pres- 
cott G. Hewett, F.R.CS.; John Elot Howard, F.LS.; Sir 
Henry Sumner Maine, LL.D.; Edmond James Mills, D.Sc, ; 
Rer. Stephen Joseph Perry, F.R.A.S.; Dr. Henry Wyldbore 
Rumsey ; Alfred R. C. Selwyn, F.G.S. ; Major Charles Wolam 
Wilson, RE. 
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Ip is stated that Dr. J. H. Gladstone, F.R.S., has been 
nominated tò succeed Dr. Odling at the Royal Institution. 


TEE funeral of the late Professor Phillips will be solem- 
nised at York to-day at rz A.M, It is understood that this 
-~ locality was fixed on by himself, other members of bis family 
being buried there, 


A DEPUTATION, consisting of Sir Bartle Frere, président of 
the Royal Geographical Society, Sir James Watson, Lord 
Provost of Glasgow, Sir William Stirling Maxwell, M.P.; and 
several other members of Parliament, waited on Lord Derby 
last Friday, to lay before him the claims which exist for an 
eOfficlal recognition of the late Dr. Livingstone’s arduous services 
in the cause of humanity and of Sclence during his long tenure 

= of office as one of Her Majesty's Consuls, The memorial, 
which was handed to Lord Derby, was signed by many eminent 
and well-known names, and his lordship said he agreed with 
ee aa 

Livingstone’s family. There seems no doubt thet Govern- 

- ment will meet the wishes of the country in this matter. 


e OM Monday night, at the usual meeting af the Royal .Geo- 


graphical Society, the principal business of the evening consisted 
of reading extracts from the letters of Dr, Livingstone to Sir H. 
Rawlinson, to Sir R. L Murchison, to Sir Bartle Frere, and to some 
~ private friends, This correspondence extended over six or seven 


” years. Very voluminous materials have been preserved, but the 


. work of editing them has yet to be performed. Sir Bartle Frere 
was happy to my that the son of the illustrious traveller 
accepted the duty of editing the materials left by his father, 
and had resigned a promising career in Egypt for that purpose. , 


THE Spectater proposes that as an appropriate memorial to 
the late Dr. Livingstone, same Scholarships should 
be founded, to be called by the explorer’s name. 


- Mr. F. J. Scousrar has made a donation of 2254 to the 
Physical Laboratory of Qwens College, Manchester, for the pur- 
“pose of baying apparatus. 


Tue Royal Irish Academy has sanctionéd the following 
grants from the fond at its disposal for aiding scientific re- 
searches by providing suitable instruments and materials :—3o/. 
to Memrs, Studdert and Caldwell for the chemical analysis of 
the. mineral waters at Lisdoonvarna, in the county of Clare ; 

, 30. to Prof. Macalister, to be expended in the purchase of rare 
+ Insectivora and other mammals for diwection, in order to enable 


him to report on the myology of mammals; 40. to Mr. W. He 


Bailey, to Investigate the fossils of the coal districts in Ireland, 
with a view to thelr comparison with those of British antl other 
coal-fields ; 50/. to Prof. Haughton, to complete an investigation 
into the chemical and mineral composition of the successive 
lava-flows of Veruvius; 392 175. lid. (beng the remainder of 
the fund) to Dr. David Moore, for the investigation and cate- 
loguing of the Irish Hepatice. Gentlemen purposing to under- 
take scientific researches during the coming year, and desirous to 
-Obtain grants from this fond, are invited to send in their appli- 
cations to the secretary of the Academy without delay, 


` THE Ogham inscribed stonss, ten in number, purchased by the 
Rbyat "Irth Academy from the representatives of the late Mr. 
Windele, have been arranged in the crypt of their Museum with 
the other Ogham stones belonging to the Academy, one being set 
vertically in the floor, and the others placed either on iron stands 
_ dn the bays at the south side, or on the dwarf walls forming the 
bays, These stones are now all easy of access, and, in the 
daytime, have the advantage of a light well adapted to the exa- 
mination of their respective inscriptions. The Academy is m 
Possession of 134 photographic negatives of Ogham inscriptions, 
representing about eighty different texts. It is intended to print 


these in autotype, and thus to afford to inquirers in this curious! 
branch of study authentic copies of considerably more than half 
the whole number of such inscriptions known to exist. They 
will be accompanied by short notices, strictly limited to 2 state- 
ment respecting the localities where the inscriptions were found, ` 
and other matters of fact respecting them; the philological dis- 
cusslon and interpretation of them being left to the free compe- 
tition of scholars 


Rear-ApamraL CHarites H. Davis was ordered, on Feb, - 
23, to the duty of superintendent of the Naval Observatory at 
Washington, U.S., in place of Rear-Admiral Sands, who has 
been detached and placed on tho retired list, in accordance with 
the rules of the service. Admiral’ Sands, during his tenure of 
office, has merited the respect and goodwill of British Astro- 
nomers, who will view with regret the necessary termination of 
his functions. 
` AuonasT the estimates passed by the House of Commons 
on Friday last was 80,000/, to continue the works on the New 
Natural History Museum at South Kensington, with which 
rapid progress is now being made. 


IN answer to a question in the House of Commons on Tuesday 
Viscount Sandon stated that arrangements consequent on the 
retirement of Mr. Cole were now the subject of consideration by 
the Sclence and Art Department, but had not yet been com: 
pleted. 


Tax Council of the Paris Observatory is said to have protested 
against a ministerial decision which allowed the Bureau des 
Longitudes to take the half of the astronomical library, which has 
been forming during centuries, and which is one of the richest in 
the world. It is almost certain that the decision will be cancelled, 
M. Leverrier having given the alternative of leaving the whole 
of the books in the hands of the Bureau, and refusing to be a 
party to such a mutilation, When the library shall be saved, 
will be open to the public under certain regulations. 


Wx recently announced the oppressive treatment to which 
Alglave, editor of La Kevue Scientifique and Professor of Law 












by his refusal to resign the editorship of the journal just 
tioned and of the Revue politigwe et littéraire, of which he is also’ 
editor, On Monday week, on his going to open his class for the 
term, he received a letter from the Under-Secretary of the Edu- 
cation Department informing him that his course would be sus- 
pended until further notice. Science has*many difficulties to 
contend with m this country, but happily vexations interference 
on the part of the State is not one of them, 

A PAPER on the grasses and fodder plants which may be bene- 
ficial to the squatter and agriculturist in South Australia, by 
Dr. Richard Schomburgk, director of the Adelaide Botanic 
Gardens, has been officially published by order of the Governor. 


Ir is stated in the Sclentiéc American that the well-known 
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Tax Rusian Scientific Expedition to the Amu Darla was to 
set out on Monday last. The expedition will be commanded by 
the Grand Duke Nicholas Constantinovitch, assisted by Colonel 
Stoletoff and Dr. Moreff, secretary. It will include 25 persons, 
whose work will be divided into four sections :—(1) The Trigo- 
nometrical and Topographical. (2) The Meteorological Section, 
which will construct two stajions on the Amu Daria, at one of 
which hourly observations will be made of all the meteorological 
phenomena. (3) The Ethnographical Statistical Section. (4) The 
Natural History Section. 


THE meeting of French Astronomers took place last week 
at the Ministry of Public Instruction, under the presidency of 
M. Leverrler. It was composed of M. Dumeril, director of the 
Enseignement, the astronomers from Paris, Toulouse, and 
Observatories, and Officers from the General Staff 
the Trigonometrical Survey. Four sittings were held, and 

of them will be issued shortly. Steps have been 
taken for the determination of the latitude of Algiers, by tele- 
graph. M. du Barail, Minister of War, and M. Saget, his Staff- 
Officer, visited the Observatory last Saturday, in order to see 
for themselres how the work may be begun without further 
delay. 


THE additlons to the Zoological Society’s Gardens during the 
last week include four Bladder-nosed Seals (Cystephora cristata) 
from Greenland, presented by Capt. Alex. Gray; a White- 
winged Whydah Bird (Ureérachya a/Bonotus) from West Africa, 
presented by Mr. J. Fairchild ; a Rose-crested Cockatoo (Cara- 
tna moluccensis) from the Moluccas, presented by Mr. H. Bald- 
win; an Azaras Fox (Cans: asare) from South America; a 
Snowy Owl (Myctea ster) from South America; a Green- 
checked Amazon (CArysotis viriaigenalis) from Columbia, pur- 
chased. 







ON THE REFRACTION OF SOUND* 


HE principal object of this paper is to show that sound, in- 
T Dano ee ing along the ground, 1s lifted or refracted 
upwards by the atmosphere in direct to the upward 
diminution of the tem 3 and hence to explain several 
phenomena of sound, and particularly the results of Prof. Tyn- 
dall’s recent obagrvations off the South Foreland, 

The paper commences with the ion of the effect of 
wind upon sonnd, viz., that this effect is due to the hfting of the 
sound the ground, and not to its destruction, as us generally 
supposed. The lifting of the sound isshown to be due to the 
different velocities with which the air moves at the ground and 
at an elevation above ıt.. Owing to friction and obstructions the 
air moves slower below than above, therefore sound moving 


the wind moves faster below than above, and the bottom 


OP ius shane ayes will Cua get m kirara of tha appar pe 
and the effect of this will be to refract or tum the sound up- 
wards ; sothat the 1:ays of sound which would otherwise move 
ance Sacre eae acme pete move u in arcolar 
or more hyperbolic end may thus, if there is sufficient dis- 
tance, pass over the observer's head. This explanation was 
ed by Prof. Stokes in 1857, but it was discovered 
iš caly by the alhor g of experiments mad 

The em con ptions iments e 
with a new to establiih this explaration: 

These experiments were made with an electric ball, over a 
nearly flat meadow, and Sgain oret e mame wien t osha | 
covered with mow, and it was found (as indeed it was ) 
that the condition of the surface very materially m the 
results in two ways. In the first place, a smooth surface hke 
snow obstructs the wind less than grass, hence over mow the 
wind has less effect in lift the sound moving t it than 
over grasa; and itis inf that a still greater difference would 
be found to exist in the case of smooth water. In the second 

* On the Refraction of Sound the A mosphere, : 
Raynolds, Owens Peco nual of ibe pel eats 
Royal Soclety Apal s3.—Communicated by the Author. 

e 
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place, the ends of the waves of sound tra along in contact 
with the ground are continually destroyed by the rough- 
ness, and the sound from above slowly divergea down to replace 
that which is destroyed, and this divergence gradually weakens 
the intensity of the lower parts of the waves, so that, under 
ordinary circumstances, the sounds which pass above us ere more 
intense than those we hear. The general conclusions drawn 
from these experiments are :— 

1. Thg velocity of wind over grass differs by 4 at elevations of 
I and 8 feet, and by somewhat less ove: snow. 

2. That when there is no wind, socnd proceeding over a1ough 
surface is destroyed at that surface, and is thus less intense below 
than above ; o to this cause the same sound would be heard 
at more than double the distance over snow at which it could be 


heard over grass. 

3. That sounds ing wiżk the wind are down toe 
the ground in such a manner as to counterbalance the effect of 
the h surface (2), and hence, to the experiments of 
Delaroch the range of sound over rough ground is greater with 
the wind than at Pohi angles to l direktion or than when. there 
is no wind, When the wind is very strong it would bring the 
sound down too fast in its own direction, and then the 
would be heard farthest in some direction inclined to that of 


wind though not at right angles. 

4. That sounds proceeding the wind are lifted off the 
d, and hence the range is dimi at low elevatiofis. But « 
the sound is not destroyed and may be heard from positions 

sufficiently high (or 1f the source of sound be raised) with even 
greater distinctness than at the same distances with the wind. 

5. In all cases where the sound was lifted there was evidence 
of diverging mys. Thus although on one occasion the full inten- 
ra was lost mhen. bc) Dope yards the soand abe ba 
faintly and discontinuously heard up to 70 And on raising 
the head the sound did not at once strike ear mth its fall in- 
tensity nor yet increase quite ually ; but by a series of steps 
and fluctuations ın which the different notes of sound were vari- 
ocaly represented, showing that the diverging sound proceeds in 
rays separated by rays of interference. 

On one occasion ıt was found that with the wind sound could 
be heard at 360 yards from the bell at all elevabons, whereas at 
right angles it could be only heard for 200 yards standing up, 
E T A E opie 1 it maa lost 
30 at at 70 ya stan up, 160 yards 
at an elevation of 30 feet, although it gould discnelly hear at 
this latter point from a few feet higher. 

It hence appears that these results so well with what 
might be expected from the theory as to {ts truth and com. 
pleteness beyond question. : 

The author then goes an to from the action of wind upon 
sound to another phenomenon miach admits of a somewhat smi- 
lar Tho effect of wind together with that of a rough 
surface in liftng the sound may be shown to account for many of 
the apparently capricious variations in the intensity with which 
sounds can be heard at different times; and it gives a reason for 
the custom which prevails of elevating church bells, platforms, 
&., where the sounds are intended to be heard at a distance, 
But ıt does not explain a fact, which has often been observed, 
namely, that distant sounds can be heard much better during the 
night than during the day, and on dull cloudy days better than 
on bright hor daye This phenomena has the attention 
of Humboldt, Delaroche, and recently of Prof Tyndall, who 
have all assumed that the sound is obstructed or destroyed in the 

i a ee cadeas Which they” th ht 
sis t produce this effect. ese suggestions are all more or 
open to objechon, and none of them meet the difficulty that any 
heterogeneous condition of the air which could obstruct sound must 
more or less refract or reflect light and so render vision indistinct. 
In this paper the author gives another explanaton, in which he 
shows how, as in the case of wind, the sound may be lifted and 
not destroyed. Saa 

Tt is argued that since wind raised the sound simply by causing 
it to move faster below than above, any other cause which pro- 
duces such a difference in velocity will lift the sound in the same 
my And since the velocity of sound through air increases with 

temperature—every degres from 32 to 70 adding 1 foot 
second fo the velocity—therefore an upward ‘dimination in the 
tem of the ar must produce a similar effect to that of 
wind and lift the sound. Whereas Mr. Glaisher has shown by 
his balloon observaiions that such a dimmution of temperature 
exists,.and further he has shown that when the sun is shining 
with a clear sky the variation from the surface is 1° for every 


- owing to refraction (as well as to the 
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I00ft„ and that with a cloudy sky it is only half what it is with a 
clear sky. Those results were from the mean of his observations ; 
under exce tional circumstances the variations were both greater 
and less. It is hence shown thet rays of sound otherwise hori- 
zontal would be bent upwards in the form of circles, the radii of 
which with a clear sky are 110,000 ft, and with a cloudy sky 
220,000 ft, so that the refraction is double as on b: 

hot days as-it is when the sky uw cloudy, and more 

exceptional circumstances, and comparing day with night. 

It uw then shown by calculation that the greates? refrac- 
tlon—z10,000 ft. radius—is suficient to render sound from 
a cliff 235 ft high inaudible on a ship’s deck 20ft. h 
at x} miles, except such sound as might reach the o 


server by di ce fiom the waves above, whereas when 
the refraction is Jeast—220,000 ft. mdins—or where the 
aky 1s cloudy, the Toud „be extended at 24 miles witha 
similar extension { waves. It is hence inferred 


that the pbenenieabh a ee f Tyndall observed on nly 3; 


~nd other days—namely that when the alr was still and 


was hot ho could not hear and sounda from the cuf of 
South Foreland, 235 ft ngh, for more than zwo miles, whereas 
ge the sky clouded, the range immediately extended to three 

es, and as evening approached much farther,—was due, not so 
much to stop or to reflection of thesound by inwisible vapour 
as Prof. Tyndall has aay but to the sounds being lifted 
over his head in the manner described ; and that had he been 
able to ascend 3joft. up the mast, he "might at any time have 
extended the range of the sound by a quarter of a mile at least. 
Or had the instruments on the top of the chff been compared 
with similar instruments at the bottom, a very marked difference 
would have been found in the distances at which they could be 
heard. 

ee Me ee ee tna Dolton, aud it i 
singular oughout report ‘yndaji makes no 
comment on their performance, unless they were at once found 
to be so inferior to those at the top that no further notice was 


_ taken of them ; this seems possible, since beyond mentioning that 


they were there, Prof. Tyndall throughout his report never refers 
to them. 

- It also seems that besides those results of Prof. T I's experi- 
ments, there are many other phenomena connected with sound, of 
which this refraction affords an explanation, such as the very great 
distances to which the sound of meteors has been heard as weil 
as the distinctness of distant thunder. When near, 
louder and more distincti than thunder ogh thunder 
is usually heard to much greater distances, tn hilly countries, 
or under exceptional circumstances, sounds are sometimes heard 
at surprising Ta When the Neval Review was at Porte 
mouth, the volleys of atil 
Suffolk, a distance of I50 


guns make a 


were very 


The 


ly heard in 

on beng that 
er canses) it is only 
under exceptional circumstances that digtant sounds 
low down are heard near the ground with anything hke 
distinctness, and that any elevaton either of the beaver o or of 
the source of sound above the int i causes n corre- 
sponding increase in the distance at which the sound can be 
heard. 








SCIENTIFIC SERTALS 
Memorie della Societa degis Spactroscopist: Italiani, 
Father Secchi contmbutes & paper On bis Observations of Solar 
Prominences from Apni 23 to October 2, 1873. From his 
tables it appears that the sun was observed on tag daya wari when 
1,052 prominences were seen, being more than 3 a day, the 
maximum number visible on any one day was 13, and the mini- 


mum 2, The greatest number of nences over 64” high 
occurred in lat. 30° 40’ N, and 20" 30'S. The pee number 
of prominenges of all kinds were in lat. 20° 30° N. and 10° 20’ S. 


The same author also makes some remazks on tho spectroscopic 
observations of the transit of Venus. 

Astronomische Nachrichten, Nos, 1,980-1,981.—These numbers 
contain a large quantity of observations of positions of the minor 


- planets and comets made in 1873 by Leopold Schulhof. He 


also gives the positions of more than 100 variable stars, with re- 
on a new variable position for 1850, RA 2 ay 10’ 35” Dec. 
— 19° 39/7. Prof Peters ar the >omtion Planet ie 
Feb, 18, 1874, at 14h. 37m. 4 damilten College, M. 
RA Ith, rgm. 42°78. Dec. + 4° ge vitae: G. Spoerer gives 


the positions of spots and prominences for Februxry las 
Pahae gives the position of the planet discovered by mw 
March 18, 4h. 46m. 398, RA 12h. 2am. a'tas. Dec. - 3% ayra 

No. 1,982 contens e ong papa OBA MeMod ai oi 
Absolute Perturbation, being m great measure mmilar tc 
Laplace. 

Journal of the Franklin Institue, March.—Tho ooo 
contains an account, by Mr. Crew, of the ‘* primordial” mne- 
rail rulway (of bis invention), of which he has made rep mar 
tral in Alabama, with encouraging results The cars cre bept 
securely on the pnsmoidal track by a combmation of wieels; 2 
centre one, at either end, on the mil, t on the track ov m=- 


- E 


volving wheels at exther side ; and wheels on th sas ot 
the pnemoid, with strong wrought-iron bars to the rice of the 
car ; these keep the car upright. One proposed appli&arca af 


the ‘system is that of elevated rapid transt by seam through 
crowded streets In populous cities As to , AY, Irw 
thinks even 100 miles an hour would be ; there ts no 
oscillation through lateral motion.—Mr. nicer centinces 
Prinaples of Shop Manipulation for E Apvrencicss 
treating of belts, gearing, hydraulic and pneumatic o parct.s 
means of transmitung power, and of “machinery o sorlim- 
wer.—Mr. Isherwood pomts out a method of esor- 

rtion of the feed-water admitted to a beer is , 
aryen e form of spray by the escapmg seam —LDetrile 
with reference to the Girard Avenue Bridge (whi t wll fam 
the chief entrance to the West Park, at Philadelphic), are Ar- 
nished by Mr. Hering.—Prof. Thurston claims for Coa Proa fre. 
a higher place in connection with thermo-d than aas 
hitherto been assigned to him; affirming that he Sret, mA afe 
oentury before Joule, determined with almost Teie courae 

the mechanical equivalent of heat, while the sole cred= cf Tz- 
vering the true nature of heat is due to him — We mzy acte, in 
addition, a paper On Railway Crossings ond Tumoana, b~ Mr 
Evans, and one On the Sanitary Care and Utlisetion of Eere 
in Cities, by Dr. Leas, who describes, more especcally, the aysen 
followed in Beltmoie. 
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Royal Society, April 23.—On some points coazecel with 
me Cirenlation of the Piood, arrived at from a study of the 


Sphygm ph Trace, by A. H. Garrod, B.A, Selle w of St 
Johns Callen, Cambndge. , 


The author commences by giving a table conti-uy a Sesh 
series of measurements of the ratio borne by the odisse * 
to its component beat ın the cardiograph trace, Tleze tend 
strongly to substantiate the law previously p Ty kn, 
viz , that the of the cardlosystole 1s constant Gr ary sven 
pulse-ate, and varies as the square root of the emia cf the 
pulse-beat only, beng found om theid equation zy = 10 yoke 
z [e the pulsenate and y = the raho borne by the mros stole 
to the whole beat. 

A mmular series of fresh measurements are girenir pmorof he 
law previously published by him, that in the seygacerph 
trace from the radial a:tery at the wrist, the f the sabyp. 
mosystole + ıs constant for any given pulse-rate, rics a a 
cube-1oot of the length of the pulse-beat, it beng formu fom 
the equation sy = = 47a, where + = the pulse-nce, ond y = 
the rato borne by the sphygmosystole to the whaleben:. 

B micaparement of Bpi aa pee from: the oarotd 
in 


neck and post at e anke, i © ten 
shown that the length of the ens in these meteis is 
ciartly the rins ain the redial so that the abovestct-d_—“ew as 


to the length of the sphygmosystole in the latter apple m them 
also, and must therefore equally apply to the sue n the 
aorta, 

Such the case, by comparing the equancns-for =nding 
the length of the cardiosystole with thet for finding ‘he aortic 
sphygmosystole, the relation between the whole carciee sysolic 
act and the time during which the aortic valy= remira spen 
can be estimated with facility; for by subtractmz t> shorter 

hygmosystole from the longer cardiosystale x mrmmäer is 
spear erecta 

* The tele is the interval between the commensme>t of the” 
aTeo and Ds 
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time the ventricle at the commencement of its 
ie ate fe Gal at to Chat of es blood in 
sorts, which must occur before the aortic valve can o 
This interval is named the sysfans. Ite length 1s found to | 
iy ee ne la e pilke maa ae M De 
rate of 170 a mimte, An attempt is made 


syt- 
the 
up. 


mgr 
artenal interval (which may be called the second cardio-radial 


interval, as the artery under considerahon was the radial), can 
only represent the time taken by the second or dicrotic ware of 
the pulse’ a’ travelling from the uorhe vals to the wrist. This 
being so, there is every à priori reason ın favour of the earlier 
primary wave taking the same time in going the samo distance; 
which can be expressed in other terms saying thet the length 
of the first cardio-radial mterval, from which that of the 

has been subtracted, ought to be exactly the same as that of the 
second cardio interval. That such is the case is proved 
by the two measurements, which have been arrived at inde- 
pendently, agreeing in cases fo ikres of dermali, 
Hich is great evidence a Motrat Mia ened ot tie en 


ts employed. 
whe tatter part of the paper is occupied with the description 
of and the results obtained by the employment of a double- 
sphygmograph, by means of which simultaneous tracings are 
two arteries at very different distances from the 
me Eri on gro the radial at the wrist 


and the ior tibial behind the ankle, 29 and 5a} inches re- 
spectively fiom tho sore raves. From the ting traces the 
occupied by the pulee-wave in trevelling the'differenceof dis- 


tance—(52°5 - 29) = 234 inches is gren ionnd to be oʻoor2 
of a minute ina pilie 75 a minute, and it is shown that this 
Ba sock ai ened a considera- 
tons lead us to expect ; it is also proved that there is a 
marked acceleratren of tha pulse-roave as it gets further from the 


By sa the simultaneous trace from the wrist on thet 
fiom the reese t obtained ee 
pontion, that the sphygmosystole at the wrist and at ankle 
doo Af evactly Kile direkod, The peculiarities of the ankle 


trace are also referred to. 


Geological Society, April 15.—John Evans, F.R.S., pre- 
sident, m the chair.—The ee were read : 
About Polar Glaciation, by J. F pbell The author com- 


menced by referring to a reported statement of Prof Agassiz, to 
AEE ea the northern here to have 
been covered ip glacial times from the pole to the equator by a 
wolid cap of i He described his observations made durmg 
thirty-three years, and especially those of last summer, when ho 
travelled from England the North Ca to and 
thence by land to the casus, Crimes, Greece, and the south 
of E His principal results were as follows :—In advanc- 
ing southwards thro Ruesia a range of low drift hills occurs 
ak Se pe cuss) Seba nr ed en 
terminal moraine left by a retreating polar ice-cap; large grooved 
and polished stones of northern grip Geach 55°. lat. at Nijni 
Novgorod, but further east and south no stones could be 


seen. The host drile beds along tho whole ee 
V seem to heen diranged by water moving southwards 
In northern. boulders are ost about 39°, in Germany 


about 55°, and in Eastern Russia about 56°N. lat., where the 
trains end and fine gravel and sand cover the solid rocks, Ice- 
action, m the form either of glaciers or of icebergs, 1s necessary 
to account for the transpart of stones over the plains, and 
the action of moving water to account for drift carmed farther 
south, There are no mdicanons of a continuous solid ice-cap 
flowing southward over ın Europe and America to, or 
nearly to, the equator ; ee a ae 
sions le DaN Seca emi rslaton Gf eTa CaTa pae |e 
currents, like those which now more in the Atlantic, and much 
to prove the former existence ar teg Cars looa i ma ii 
place’ where no glaciers now exist—Note regarding 

1ence of Jade in the Karakash V 
of Turkestan, by Dr. Ferdmand Stoli 
to the Yarkund Mission. In this paper 
i e-mines on the right bank of the Karakash river formerly 

by the Chinese. There 


hs 


of the hill, and these at a little distance look like pigeon-holes. 
The rocks are a thin-bedded, St ty sete et collie cea 
and homblende-schista, traversed by veins of a white 
Surely soins E ten ce eed NDE 
Zoological Society, ena 21.—Viscount Walden, F.R.S., 
in the chair.— Tead A report, on thie 


tony that fad Deon mae to the Solty M durmg 
the month of March 1874. attention 
a A Cee clues i), of which a 


cimen had been ted by Mrs Chives. —A communi 

was read from Mr, Morton Allport On the capture of a Grilse 
in the River Derwent, in Tasmania, showing that the salmon 
had really been successfully introduced into the colony.—Com- 
munications were read from Dr. J. E Gray, F.R.S. On the 
very yomg i of me , Feks (Leopardus) onca ; On the short- 
tuled Armadıll y 


loti septesncincia ; Piste the of tfe 
Bosch Var Putescheras africanus ascar ; and 
On the Skulls of the T ene A 


munication was read from Dr. O. Finsch, containing the laam 
tion ofa new of P from New Zealand, which he 
E albos —Mr, Edwin Ward 
ibited the skull and horns of a fne specimen of the Persian 
Cervus maral) from the Cimea.—A communication was 
m Capt. W. H. Unwin, containing an account of the breed- 
ing of the Golden Eagle (Agusla chrysaetos) in North-Western ‘ 


India.--Mr. J. E. ‘On a new species of’ 
eae lead, Adee, 


Tringa, from St which he proposed to 
name Tri —A communication was read from Lieut. 
amsay, giving the description of an apparently 
new species of Woodpecker, which he had obtuined in a teak- 
for about six miles to the north of Tanghoo in Bntish Burmah, 
Mr. y proposed to name it Gecinus eryikrepygins. —M essri. 
W.T. Blanford and H, E. Dresser read a monograph of the 
genus Sarca, Beechstem, being an attempt to reduce into some 
order the excessively confused nomenclature of the species com- 
posing this genns. 

Royal Horticultural Society, April 15.~~-Scientific Com- 
mittee —M. T. Masters, MLD., F.R.S., ın the asie 
Worthi Smith exhibited a drawing of a 
ation in the aenal roots of Aerides crispum, m EET the ena 

resented the curious flattened a so often met with 

the branches of the asb, the shoots of asparagus, &.—Mr. W. 
G. Smith also showed a of the rato Angraecum 
ellisi, from the collection of Mr. Bay, of Tottenham. Mr, 
Smith remarked ‘that the flowers turn brown when bruised. —Mr. 
Smith also showed 2 wood-engraving made on the wood of green 
ebony, ng ed ebenus, Mr. Smith reported that for engraving 
purposes was as good as bad box.—Prof Thiselton Dyer 
showed dned of a of Lidiuseus rosa-nnensis 
from Zanzibar, where it was found by Dr. Kirk. The petals 


Are paliiately cuh a Aea. Dr. Masters 


presented with the stamens of 

consist of fire organs, subsequ 
rou’ anther-bearing 
rosa-smensis has been heretofore observed in a truly wild con- 
dition, The discovery of the plant in east tropical Africa is 


therefore particularly a It is posible, however, that it 
may prove a distinct Thiselton Dyer also showed 


an t white the appearance of lace, from 
Santarem. The Rey. + Be considered it probable that it 
was the fungus ceed by unre në ee coryuephore, 
—Mr. Andrew Murrey exhibited a fi roduction existing 
a teed Gres a COUETTE pase in oe osemite Valley, in 
California. Mr. considmed it near to the fungus called 


Dethidea morbosa, but there was also a gall on the same shoot. — 
Mr. Murray exhibited lerve of a beetle closely allied to Hamma- 
icherus Aeros, a beetle very destructive to umber m Germany, 
found feeding on the roots of fir near Enfield. Specimens of the 
perfect hving maed have from time to ume been, fourid in the 
ane aaa walnut wood inthe small-arms factory. It 

ore, a fair inference that the insects had escaped thence, and 
have become naturalised—a most undesirable 


.—H. Litle in the chair.—The Rev. M, 
J. Berkeley commented on the plants exhibited Arthrepodines 
crrkatum was an int of striking habit from New 
Zealand. When first i into this country, some years 


are about 120 holes in the side | ago, it was supposed to have come from New Holland. 
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Physical Society, April 18.—Dr. Gladstone, ‘F.R.S, in the 
char.—Dr W. H. Stone read a paper On Wiad Pressures in 
the human chest during performance on-wind mstruments, The 
anthor’s object was to escertam (1) what was the extrems height 
of a column of weter which could be supported by the E PE 
act of erpirition Mansmatted by the lips: this was found to be 
abont 6 it. ; and (2) what was the actual piessure corresponding 
to the full production of a note on each of the principal 
inshuments. It was found thet with the majority of wind instru- 
ments the pressure required for the high notes ıs considerably 

er than that ured for the low notes, each instrument 
ving a pressure-ratio of its own. The clannet is an exception 
to the inlea—Mr. Tribe illustrated by expernments the achon of 
hydrogen upon finely divided metals, such as aro produced by 
precipitation, 
. EDONBURGE 


Royal Physical Society, April 22.—R. Scot Skirving, 
ident, in the chaur.—Recent Modes of determining the 
fopuncy of Milk, by J. Falconer City Analyst. The only 
sure way to determine the quality of milk ıs to make a proper 
careful chemical analyms of it—Addinonal Note on the 
Stpsution of Clay in Water, *by Wm. Durham. Finely-pow- 
dered silica was found to Ngee min mannet goreny mm arto 
clay. Experiments seem to show that each solution has a 
specific, capacity of sustaining clay, and also that this capacity 
varies in a specific manner according to the strength of the solu- 
tion. —Note on the Formation of Boulder Clay, by D. J. Brown. 
Mr. Brown advocated thet the usually accepted theory of the 


land of boulder clay would not explain ths nature of this 
remarkable deposit, and considered that ıt was formed at the line 
of junction of the Arctic glacier with the sea.—On Fused Stones, 


ah Columnar Structure from a Pictish Tower, by the Rev. 
Jas M.Noass, Golspie. Thee stones, m thelr columnar struc- 
ture, 1llustrate, though on a small scale, an important geological 
phenomenon, Tho instance usually ated in illustration of the 
development of columnar structure in a melted mass is thet of 
grain-nn, which forms rude columns on cooling. The author 
ventures to think that these fused stones afford a new and rather 
better illustration of the phenomenon, more closely 
analogous to the case of lavas, inasmuch as we have, in fact, a 
fused silicate, an artificial lava, formmg columns the same in 
character as those of the Giant’s Causeway, Samson’s Ribs, or 
the pilleis of Fingal’s far-famed cave. 
° 


Paris 


Academy of Sciences, April 20.—M. Bertrand in the chair. 
—The following communications were read :—Letter relating to 
a calculation, by Poulet, on the coo of the sun’s mass, by 
M. Fa The author showed that Pouillet’s calculation tacitly 
um: that the sun’s mass was not susceptible of contraction, 
and again restated his belief that solar tion is not maintained 
by external causes, bat is to be looked for in the formation of the 
son itself, and in the enormity of its mass—Observations con- 
cerning a communication, by M. Crocé Spinell, on the Imes 
of aqueous vapour in the solar spectrum, a letter from P. Secchi 
to the per petual The author stated, thet although the 
elements of water would be dissociated at the high temperature 
of the sun, their combination t take place in the ascending 
currents accompanying spots eruptions owing to the lowerin 
of temperature in these currents produced by expansion.—Ten 
memoir on the formation S — oa pagal 1 
capillary Ce, M. u —New on the 
eyin oF a hy M. Berthelot A continuation of this 
authors valuable researches in thermo-chemistry.— Heat of for- 
mation of the Cyanogen compounds, by M. Berthelot——On 
Phylloxera and the American vines at Roquemaure (Gard), a 
note by M. J. E. eager as Tgp. Ie and its employ- 


ment for fi horizons, by M. G. M. Gouher.—On Orometnic 
dials, y applicable to pocket barometers, by the same 
author eon partial differential equations which can be 
int without erbitrary functions, by M. de Pistoye.— 
On the “ ar points” of algebraical plane curves, by Mr. 
Halphen.—On the rôle of salts in the action of potable waters 
on lead, by M. os, The author recommended, as the re- 
sults of his ents, the filtration of all water issumg from 


leaden condults.— Mode of preservation of the wcod employed in 
large manufactures and in rapa fy by ML Hudert. e pre- 
servative is hydrated ferric oxide.—On the ebeorption of 
oxygen and the emission of carbonic acid by leaves kept in 
darkness, by MM. P. P. Dehdérain and H. Molssan. The 





euthors have powi that leaves kept in.the dark givo oif a 
quantty of CO, m with the temperature, thai the 
quantity of CO, given off is comparable to that piven oft by 
cold-blooded animals, that the leaves eusorb m 1¢ oxygen than 
they give off CO, and that they contiruc to evolye CU, u an 
atmosphere deprived of —Facts concermng the vibra- 
tion of the air in sonorous by M. E. Gdpon,—On a new 
thermo-electric pile, by M. C. C. Clamona.--On a volume 
regulator for gas currents, by M. H° Giroud—On tetra-todide 
of carbon, by M. G. Gustavson. This substance has beev 
obtained by the action of tetrachloride of carbon upon di. 
aluminic hexiodide, according to the equation 3Cl, + 2.14], = 
3CL + 2A),Cl,; the two substances being dissolved im carbon 
disulphide. It was described as a red crystalline substance de- 
composed by heating in the air into CO, and free iodine —New 
researches on black phosphorus, by W Blondlot. —Acuon of 
pure hydrogen on silver nitrate, M. -H. Pelle. Tho 
author stated that n neutral or htly ocid solution of 
the salt is not reduced m the cold by pwe hydiogen, and thai 
an alkaline solution 1s reduced in the cold to a> extent propor- 
tional to its alkalinity, elevation of tempermture increnmng the 
reducing actlon.—Researches on soluble phosphates wedon agri- 
culture, by M. A. Mullot.—On the direct deermiration of the 
degree of intensity of explostve mixtures: rpplication of the 
method to gunpowders, by M. Chabrier.-- Action of bromine on 
dibromsuccinic acid ; tribromsuccinic acid, by M. E Bourgom. 
The following substances are obtained by the action of bromine 
and water on the aad : tribromsuccmic aud dibrom malele acids 
and dibrominated ethylene dibromide.—On the alcohols con- 
tained in the acid liquors of starch manufactories and in the pro- 
ducts of the butyric fermentation of glucose, by Af. G Douchardat. 
These are ethylic, normal propylic, and butylic aluuhols.—On the 
determination of alcoholin water, wines and s- > neliquars, by 
M. Salleron.—General method for the tmusioimi. :9 of al-ohols 
into nitric ethers, by M. P. Champion. The reagent employcd is 
nitro-sulphurie acid.—On phenyl-allyl, by M. Ð. Nadzisrewsla, 
—On pyrogaliol in presence of iron salte, by NM. E. Jacquemin. 
—On the colouring matter of wine, by M. E, Duclaux—On the 
volatile acids of wine, by the same author,—Aivvements excited 
in the stamens of Makoma and Seréeris, anatomical conditions 
of this moremeih by Mi E. Bee the n of the 
wind in i ow (atmospheric) region; during the storm 
of April coe a by M. Cape bee the meeung a com- 
mission was appointed to prepare a list of candidates for tha 
vacancy of foreign amociate caused by the demh of M. De la 
Rave. 
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